
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix G 

Agency Consultation 



 

 

 

SHPO Concurrence 

  



STATE OF CALIFORNIA – THE NATURAL RESOURCES AGENCY EDMUND G. BROWN, JR., Governor 

OFFICE OF HISTORIC PRESERVATION 
DEPARTMENT OF PARKS AND RECREATION 
1725 23rd Street, Suite 100 
SACRAMENTO, CA 95816-7100 
(916) 445-7000     Fax: (916) 445-7053 
calshpo@parks.ca.gov 
www.ohp.parks.ca.gov 
 

October 12, 2015                                                     In Reply Refer To: COE_2015_0916_001 
 
 
Lisa M. Gibson 
Regulatory Permit Specialist, Regulatory Division 
Department of the Army Corps of Engineers 
U.S. Army Engineer District, Sacramento 
1325 J Street 
Sacramento, CA 95814-2922 
 
 
Re: Section 106 Consultation for the Panoche Valley Solar Farm Project, San Benito County 
(USACE SPK-2009-00443). 
 
Dear Ms. Gibson: 
 
Thank you for your letter received September 16, 2015 initiating consultation on the above 
referenced undertaking to comply with Section 106 of the National Historic Preservation Act of 
1966 (as amended) and its implementing regulation at 36 CFR Part 800. The Army Corps of 
Engineers (COE) is considering issuing a Clean Water Act Section 404 permit to Panoche Valley 
Solar (Applicant) to place fill materials in waters of the U.S. The Applicant proposes developing 
a solar facility on 2,506 acres as well as upgrading the existing Panoche-Moss Landing 230kV 
transmission line to support connection to the electrical grid. Additional on-site and off-site 
acreage will be managed as conservation lands. The COE has defined the Area of Potential 
Effects (APE) as the permit area which includes approximately 4,717 -acres for the solar facility 
and conservation lands (2,506 of which will be developed into the solar facility), 523 acres for 
the telecommunication upgrade areas, and 57.76 acres for the off-site conservation lands.   
 
Along with your letter, you submitted the following supporting documents: 

 Panoche Valley Solar Farm Project Cultural Resource Survey Final Report, San Benito 
County California. (POWER Engineers with contributions by Far Western 
Anthropological Research Group, Inc. and JRP Historical Consulting. LLC 2010) 

 Six supplemental Cultural Resources Inventory reports prepared by Natural 
Investigations Company (2014-2015) 

 
Efforts to identify historic properties began in 2010 and continue to the present. These efforts 
included several field investigations, historical research, and consultation with Native American 
Tribes.  The COE has consulted with the Amah Matsun Tribal Band, including the Applicant’s 
consultant having a field review with a tribal representative. Your submittal details consultation 
with Mr. Ed Ketchum of the Amah Matsun Tribal Band regarding whether a plant traditionally 
used by his people was present in the project area. After consultation, COE determined the plant 
was likely either common reed (Phragmites australis) or Giant wild rye (Elymus condensatus) 
neither of which occurs on the proposed project site.  
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The COE has identified the following properties within the APE and has made the following 
determinations of eligibility to the National Register of Historic Places:  
 
Designation NRHP Status 
Panoche 01, Ranch Complex Not Eligible 
Panoche 02, Water Diversion Structure Not Eligible 
Panoche 03, Ranch Features (trough, corral) Not Eligible 
Panoche 04, Ranch Complex(residence, tankhouse, outbuildings) Not Eligible 
Panoche 05, Moss Landing-Panoche 230 kV Electrical Transmission 
Lines 

Not Eligible 

P-10-005463, Isolated Handstone Not Eligible 
P-10-005835, Isolated Porcelain Fragment Not Eligible 
P-10-005887, Chaney Ranch Buildings (two groups of farm/ranch 
residences) 

Not Eligible 

P-10-006013, Panoche Substation Not Eligible 
Panoche Road Bridge (Bridge no. 42-0248 Not Eligible (Previous 

SHPO concurrence)  
Historic-era Refuse Deposit (NIC 2015-02) Not Eligible 
CA-FRE-46 (P-10-0046), Prehistoric Lithic Scatter Treat as Eligible 
 
I concur with the above determinations of eligibility.  
 
Your submittal explains site CA-FRE-46 is a lithic scatter located approximately 21 meters 
inside the northern boundary of the APE for Study Area 6 of the telecommunication upgrade 
area. No documented archaeological testing has occurred at this site. The site is located 
approximately 100 meters from the closest temporary (75-foot by 75-foot) wire pull site within 
the transmission right-of-way in Study Area 6; however, the COE has determined that the site 
will not be directly or indirectly impacted by the proposed telecommunication service 
improvements.   
 
In a follow up conversation on October 9, 2015, you explained that, given the general sensitivity 
of the area, the COE will require archaeological monitoring of initial grading as a permit 
condition. Additionally, the Applicant has stated they will have Native American monitors for 
work within 200 meters of the creek and any other sensitive areas.  I appreciate this 
responsiveness to tribal comments and attention to cultural resources.   
 
The COE has concluded that issuing a permit would have no effect on historic properties and has 
requested my review and comment. I have the following comments: 

 Pursuant to 36 CFR 800.4(b), I find that the COE has made a reasonable and good faith 
effort to identify historic properties within the area of potential effects.   

 Pursuant to 36 CFR 800.4(d)(1)(i), I do not object to a finding of no historic 
properties affected for this undertaking.   
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Thank you for seeking my comments and for considering historic properties in planning your 
project. Be advised that under certain circumstances, such as unanticipated discovery or a change 
in project description, the COE may have additional future responsibilities for this undertaking 
under 36 CFR Part 800. If the COE requires additional information, please contact Anmarie 
Medin of my staff at (916) 445-7023 or Anmarie.Medin@parks.ca.gov.  
 
Sincerely, 

 
 
 
 
 

Julianne Polanco 
State Historic Preservation Officer 
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USFWS Biological Opinion 







IN REPLY REFER TO:   
08EVEN00-2015-F-0328 
 

October 5, 2015 
 
Michael S. Jewell 
Chief Regulatory Division 
Army Corps of Engineers, Sacramento District 
1325 J Street 
Sacramento, California  95814-2922 
 
Subject: Biological Opinion for the Panoche Valley Solar Farm, San Benito County, 

California (File Number 2009-00443S) 
 
 
Dear Mr. Jewell: 
 
This document transmits the U.S. Fish and Wildlife Service’s (Service) biological opinion based 
on our review of the  U.S. Army Corps of Engineers (Corps) proposal to authorize Panoche 
Valley Solar, LLC (PVS, the Applicant) for the Panoche Valley Solar Farm (project) and its 
effects on the federally endangered giant kangaroo rat (Dipodomys ingens), San Joaquin kit fox 
(Vulpes macrotis mutica), and blunt-nosed leopard lizard (Gambelia silus), and threatened 
California tiger salamander (Ambystoma californiense).  The Applicant proposes to place fill into 
0.121 acre of ephemeral stream channels classified as “waters of the United States.”  The areas 
affected include Las Aguilas Creek on the western side of the project site and three unnamed 
drainages on the eastern side of the project site.  In addition, the Applicant will potentially 
dredge approximately 0.096-acre of ephemeral stream channels during performance of 
compensatory mitigation activities on the Conservation lands.  The Corps proposes to authorize 
this fill through issuance of a permit pursuant to section 404 of the Clean Water Act of 1972, as 
amended (33 U.S.C. 1344 et seq.).  We received your June 6, 2014, request for formal 
consultation on June 9, 2014.  Your request and our response are made in accordance with 
section 7 of the Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).   
 
We have based this biological opinion on information that accompanied your June 6, 2014, 
request for consultation, including the biological assessment and addendums submitted to our 
office.  We can make available a complete record of this consultation at the Ventura Fish and 
Wildlife Office. 
 
As part of the request for consultation, you determined the proposed project may affect but will 
not likely adversely affect the federally endangered California condor (Gymnogyps 
californianus), vernal pool tadpole shrimp (Lepidurus packardi), Conservancy fairy shrimp 
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(Branchinecta conservatio), and longhorn fairy shrimp (Branchinecta longiantenna), and the 
threatened vernal pool fairy shrimp (Branchinecta lynchi).   
 
The Applicant would implement the following measures to avoid adverse effects to California 
condor, vernal pool tadpole shrimp, Conservancy fairy shrimp, longhorn fairy shrimp, and vernal 
pool fairy shrimp: 
 

1. All California condor sightings will be reported directly to the Service within 24 hours of 
the observation by the Project’s Environmental Manager or Service-approved biologist.  
 

2. Should a California condor be observed roosting within 0.5 mile of the construction area, 
no construction activity will occur within 0.5 mile of the observation between 1 hour 
before sunset to 1 hour after sunrise, or until the California condor(s) leave the area.  The 
Applicant will coordinate with the California condor recovery program to determine 
whether any California condor is known to be roosting within 0.5 mile of the construction 
area. 
 

3. Should condors be found nesting within 1.5 miles of the construction area, no 
construction activity will occur within 1.5 miles of the nest until further authorization 
from the Service.  The Applicant will coordinate with the California condor recovery 
program to determine whether any California condor is known to be nesting within 1.5 
miles of the construction area. 
 

4. If a designated biologist observes a California condor land within the project footprint or 
Valley Floor Conservation Lands, the designated biologist will halt all work within 500 
feet of the California condor until the bird has left the area on its own.  If the bird fails to 
leave the area because of injury or other factors project proponent will contact the Service 
for direction.   
 

5. All project-related electric distribution and substation structures will be constructed using 
Avian Power Line Interaction Committee (APLIC) protection guidelines.  The APLIC-
based avian protection guidelines are designed to reduce the operational and avian risks 
that result from avian interactions with electric utility facilities. 
 

6. A 100-foot buffer will be established around the occupied habitat for vernal pool fairy 
shrimp. 
 

7. Erosion control will be implemented to prevent sediment from entering occupied 
branchiopod habitat. 
 

The proposed project is within the historical and expected future range of the California condor.  
California condors have not been recorded making flights through the proposed project area 
(Service 2015).  The proposed project area provides potential foraging habitat for California 
condors.  No suitable nesting habitat is within the proposed project area; however, the 
surrounding mountains and cliffs could provide suitable habitat. 
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One-hundred and twenty-one ephemeral pools were identified in the proposed project footprint, 
which were classified as ephemeral drainages in seasonal drainages (50 features, 1.88 acres), 
road puddle or roadside ditch (36 features, 0.22 acre), stock pond (5 features, 0.34 acre), trough 
puddles that were created by livestock around leaky troughs (15 features 0.13 acre), and vernal 
pools (15 features, 0.26 acre) (Live Oak Associates 2010a, 2010b).   

 
During protocol vernal pool branchiopod surveys conducted in 2010, biologists identified vernal 
pool fairy shrimp in the project area (Live Oak Associates 2010a, 2010b).  The vernal pool fairy 
shrimp were identified in two hydrologically connected pools within an unnamed tributary to Las 
Aguilas Creek.  Protocol vernal pool branchiopod dry-season surveys conducted in 2010 
confirmed the presence of vernal pool fairy shrimp in only the two pools; no vernal pool 
branchiopod cysts were identified elsewhere in the proposed project site (Live Oak Associates 
2010a).  The proposed project footprint was modified to exclude the occupied pools and a 100-
foot buffer, now included in a noncontiguous portion of the Valley Floor Conservation Lands.  
Although potentially suitable habitat is present in the project area for Conservancy fairy shrimp, 
longhorn fairy shrimp, and vernal pool tadpole shrimp, the project area is outside of the known 
range of these species and they were not detected during the protocol surveys within the project 
area (Live Oak Associates 2010a, 2010b).  A reconnaissance-level survey observed individuals 
of vernal pool tadpole shrimp in a pool in the Valadeao Ranch Conservation Lands however this 
location is approximately 35 miles from the nearest known location of the species (Live Oak 
Associates 2010c).  Vernal pool tadpole shrimp are known to occur almost exclusively in the 
Central Valley of California and require large pool with a hydroperiod of a minimum of 25 days 
to mature and 54 days for reproduction (Ahl 1991, King et al.1996).  
 
Based on implementation of the aforementioned avoidance measures and the best available 
information regarding distribution of the California condor, vernal pool tadpole shrimp, 
Conservancy fairy shrimp, longhorn fairy shrimp, and vernal pool fairy shrimp, we concur with 
the Corps’ determination that the proposed project is not likely to adversely affect the 
endangered California condor, vernal pool tadpole shrimp, Conservancy fairy shrimp, longhorn 
fairy shrimp, and vernal pool fairy shrimp.  California condors have not been observed or 
recorded by transmitters to be making flights through the project site.  Should the California 
condor’s flight patterns extend into the project site in the future, the protective measures 
incorporated into the project and identified above should effectively avoid condor interactions 
and project impacts on California condors.  The amount of California condor foraging habitat 
lost due to the project is small in relation to the available foraging habitat in the area and would 
not have appreciable adverse impact on condor foraging, should California condors occupy this 
area in the future.  Protocol surveys failed to detect the presence of Conservancy fairy shrimp, 
longhorn fairy shrimp, and vernal pool tadpole shrimp on the project site.  Because the project 
site lies outside of the known range of these species, it is unlikely they would occur there in 
future.  Because the two pools within the project site occupied by vernal pool fairy shrimp will 
be protected by a 100-foot buffer, we do not expect the hydrology of the pools to be altered, or 
the species to be adversely affected, by implementation of the proposed project.  There is no 
critical habitat for any listed species within the project site or that would be affected by the 
proposed project.  If the proposed project changes in any manner that may affect a listed species 
or critical habitat, or if any listed species are found within or in the vicinity of the project area 
and could be adversely affected during the project implementation, you must contact us 
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immediately and the Applicant must suspend all activities until the appropriate level of 
consultation is completed. 
 
Analysis of Effects and Incidental Take Exemption 
 
The Corps has included the entire 2,506-acre project area and the compensatory mitigation 
activities in its scope of analysis under National Environmental Policy Act (NEPA).  The Corps’ 
Environmental Impact Statement (EIS) analyzes the direct and indirect effects of construction 
and operation and maintenance of the project following construction.  When we analyze the 
Effects of the Action under the Act, we look at all of the direct and indirect effects the project 
would have on the listed species the biological opinion covers and how these effects would or 
would not result in jeopardy of the species.  The proposed solar energy facility is expected to 
operate for approximately 30 years once constructed.  At the end of the project’s operational life, 
it would be decommissioned or potentially repowered with more efficient PV panels.  Therefore, 
the jeopardy analysis in this biological opinion includes effects of operation, maintenance, and 
decommissioning or repowering (the effects of which are assumed to be similar to construction 
impacts) of the solar facility. 
 
Federal action agencies have a continuing duty to regulate the activity covered by an Incidental 
Take Statement.  In addition, the section 7 regulations contemplate the ability to reinitiate 
consultation if any of several criteria are met; including exceeding the level of take we anticipate 
would occur.  The incidental take exempted for this Federal action under section 7(o)(2) of the 
Act, as identified in the Incidental Take Statement, is co-extensive with and limited to the scope 
of the Federal action under review, which is construction, operation, and maintenance of the 
proposed solar project. 
 
Abbreviations/Acronyms/Definitions 
 
The following abbreviations, acronyms, and terms occur frequently throughout this document.  
We define them here for clarification. 
 
Act    Endangered Species Act of 1973, as amended 
ACEC    Area of critical environmental concern 
ADSS    All-Dielectric Self-Supporting 
APLIC    Avian Power Line Interaction Committee 
Applicant   Panoche Valley Solar, LLC 
BA    Biological Assessment 
Biological monitor Applicant-proposed observer who will work on-site to perform 

biological surveys or provide oversight of ground disturbing 
activities as needed and receive instruction from and report to the 
Applicant-proposed Designated Biologist 

BLM    Bureau of Land Management 
BMPs    Best Management Practices 
CAL FIRE   California Department of Forestry and Fire Protection  
CDFW    California Department of Fish and Wildlife 
Corps    U.S. Army Corps of Engineers 
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County San Benito County 
Designated biologist Applicant-proposed biologist(s), approved by the Service, 

knowledgeable and experienced in the biology and natural history 
of the threatened and endangered species on the project site, who 
will be responsible for monitoring construction activities to help 
minimize or avoid the incidental take of species and to minimize 
disturbance to their habitat.  The biologist(s) may appoint 
biological monitors to perform biological surveys or provide 
oversight of ground disturbing activities as needed in their place. 
The designated biologist(s) would hold appropriate permits, 
pursuant to section 10(a)(1)(A) of the Act, for any activity 
involving handling, capture, relocation, etc., of listed species. 

EIS    Environmental Impact Statement 
LGIA    Large Generator Interconnection Agreement 
NEPA    National Environmental Policy Act 
O&M    Operations and Maintenance 
OPGW    Optical Ground Wire  
PG&E    Pacific Gas and Electric Company 
Project    Panoche Valley Solar Farm 
PV    Photovoltaic 
PVS    Panoche Valley Solar, LLC 
ROW    Right of Way 
Service   U.S. Fish and Wildlife Service 
Service-approved biologist  A biologist approved by the Service, at the request of the Corps, to 

conduct any avoidance, minimization, and conservation measures 
including surveying; monitoring; conducting training sessions; and 
capturing, handling, and relocating giant kangaroo rats or 
California tiger salamanders.   

SCADA   Supervisory Control and Data Acquisition 
SWPP    Stormwater Pollution Prevention Plan 
TSP    Tubular Steel Pole 
 
 
Consultation History 
 
The Service has had numerous meetings with the project proponent, Corps, and California 
Department of Fish and Wildlife (CDFW) regarding the proposed project since 2009.  The 
design of the project has changed several times with the change in project proponents since 2009.  
In April 2009, Solargen Energy contacted the Service regarding a proposed 420-megawatt solar 
project.  In May 2011, the Service was notified that Solargen Energy had sold its assets to PV2 
Energy on April 19, 2011.  In August 2012, Duke Energy joined PV2 Energy as a partner in 
developing the proposed project.  Duke was designated as the partnership’s lead in coordination 
with the Service.  In July 2014, Duke Energy notified the Service that they were no longer 
associated with the construction of the proposed project and would be removed from the 
consultation process.  Panoche Valley Solar, LLC is the current Applicant.  These changes to 
project design and species survey efforts have resulted in an atypical consultation history and 
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schedule.  We can make available a complete record of this consultation at the Ventura Fish and 
Wildlife Office.   
 
The following dates represent the milestones and records of the request for formal consultation 
between the Corps and the Service and the changes that occurred with the project Applicant.   
 
August 12, 2010: The Corps requests to initiate formal consultation for a 420-megawatt solar 

power project. 
 
October 5, 2010: The Service submits a response asking for clarification on the Corps’ scope 

of analysis for the consultation, details of a new project design not included 
in the biological assessment, and the results of recent species surveys. 

 
December 10, 2010: The Service meets with Solargen Energy representatives to discuss 

outstanding data and survey needs. 
 
December 17, 2010: The Corps requests to initiate formal consultation for a 399-megawatt solar 

power project. 
 
February 18, 2011: The Service submits a response detailing the information needed for 

consultation as discussed and agreed upon during a meeting with the 
project proponent on December 10, 2010. 

 
April 19, 2011: PV2 Energy purchases the assets of Solargen Energy, thereby taking over 

as the lead developer of the project. 
 
November 4, 2011: The Corps submits a revised request to initiate formal consultation for a 

399-megawatt solar power project. 
 
March 8, 2012: The Service submits a response summarizing the agencies’ agreement from 

a February 17, 2012, conference call that formal consultation has begun but 
establishing a timeline was infeasible due to the incomplete NEPA process.  
It was determined that the NEPA alternative analysis would influence the 
final project for consultation. 

 
August 2012: Duke Energy joins with PV2 Energy in partnership for development of the 

project; Duke Energy would serve as the lead developer. 
 
June 6, 2014: Due to changes in the proposed project, the Corps submits a new request 

for formal consultation on the proposed solar power project. 
 
July 25, 2014: The Service is notified that Duke Energy has left the solar development 

partnership; Panoche Valley Solar, LLC takes over as the lead developer of 
the project. 
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November 20, 2014: After receiving additional information on new project designs, including 
the telecommunication upgrades, the Service submits a letter 
acknowledging initiation of formal consultation.  The acknowledgement 
letter also detailed the agency agreed upon schedule for formal consultation 
that would coincide appropriately with the NEPA process.  The draft 
biological opinion would be scheduled for release to the Corps and the 
Applicant shortly after the release of the public draft of the environmental 
impact statement (EIS).  The Service agreed to complete the final 
biological opinion for transmittal to the Corps 45 days after the end of the 
public comment period for the draft EIS. 

 
May 12, 2015: The Service is notified that the Corps will reassign the project from their 

San Francisco District Office to the Sacramento District Office. 
 
July 22, 2015: The Service received a modified project description from the Applicant. 
 
August 21, 2015: The Service transmitted a draft of this biological opinion to the Corps, who 

in turn also shared it with the Applicant. 
 
August 28, 2015: The Service received comments on the draft biological opinion from the 

Corps and the Applicant. 
 
August 31, 2015: The Service received a revised project description from the Applicant. 
 
September 1, 2015: The Service received another revised project description from the 

Applicant. 
 
 
 BIOLOGICAL OPINION 
 
DESCRIPTION OF THE PROPOSED ACTION 
 
Summary of the Proposed Project 
 
Panoche Valley Solar, LLC (Applicant; PVS) proposes to develop and operate a 247-megawatt 
(MW) photovoltaic (PV) solar farm.  The solar farm would consist of approximately 1,629 acres 
of PV panels installed on a 2,506-acre project site.  PVS proposes to reduce the impacts of the 
solar farm on the San Joaquin kit fox, giant kangaroo rat, blunt-nosed leopard lizard, and 
California tiger salamander through implementation of avoidance and minimization measures 
and through the acquisition and protection in perpetuity of 24,185 acres of conservation lands.  
Construction of the solar farm is estimated to take approximately 18 months.  Power generated 
by the solar farm would be delivered into the electrical grid via an existing Pacific Gas and 
Electric (PG&E) transmission line.  Operation and maintenance of the project is expected to last 
30 years.  At the conclusion of the project’s expected 30-year lifespan, the solar facility would 
either be decommissioned or repowered with more efficient PV panels. 
 



Michael S. Jewell (08EVEN00-2015-F-0328)  8 

Location of the Project 
 
The proposed project consists of the project footprint (the location of the proposed solar power 
facility) in San Benito County and the proposed conservation lands, which span both eastern San 
Benito and western Fresno Counties.  The project site is located approximately 0.75 mile north 
of the intersection of Panoche Road and Little Panoche Road in eastern San Benito County, 
California.  The project site is bordered by rangeland on the north and south, by the Gabilan 
Range on the west, and by the Panoche Hills on the east.  Panoche Creek and Las Aguilas Creek 
flow through the project site.  A PG&E 230-kilovolt (kV) transmission line runs in an east-west 
direction through the project site. 
 
Proposed Project Features  
 
The proposed project would consist of a solar field of ground-mounted PV modules, an 
underground electrical collection system that converts generated power from direct current to 
alternating current, a project substation that collects and converts the alternating current from 
34.5 kV to 230 kV, and a switching station that would deliver the generated power to the 
electrical grid via the PG&E Moss Landing to Panoche and Coburn to Panoche 230-kV 
transmission line.  Upgrades to the PG&E primary and secondary telecommunications networks 
are also proposed by the Applicant. 
 
Key features and areal extent of the proposed project are summarized in Table 1. 
 

Table 1 
Project Features  

Project Feature Area Impacted  
Solar arrays1 1,629 acres 
Project perimeter roads (including pullouts) 30 acres 
Substation, Switchyard, and O&M Building 12 acres 
Graded Areas2 (outside of other project features) 106.5 acres 
230 kV Loop-in Tubular Steel Poles (TSPs) 250 square feet 
Trenching and foundations adjacent to arrays 12.41 acres 
Perimeter Fencing 0.06 acre 
Vasquez County Road 4 acres 
Total Permanent Disturbance  
TOTAL PROJECT FOOTPRINT 

1,794 acres 
2,506 acres 

1 Includes 2.33 acres for foundations, 26.64 acres of direct current trench, 8.84 acres of alternating current trench, 
     205.47 acres of grading, and 1,385.72 acres of solar array work areas.  Solar panels and associated electrical 
     equipment would be installed on approximately 185,000 support post foundations.  Posts would be steel I-shaped 
     sections with a cross sectional area of 4.5 square inches each. 
2 Limited grading is expected to be required because of the nearly flat terrain.  Grading would be required on slopes 
     greater than 3 percent for PV power blocks.  Final grading plans for the project are under development; however, 
     the proposed project includes approximately 358 acres (205.47 acres for arrays; 30 acres for roads; 12 acres for the 
     substation, switching station and O&M building; 4 acres for Vasquez County Road; and 106.53 acres for other 
     grading areas) of proposed area that would be graded. 
3 Vasquez County Road would be replaced with a new road that would run outside of the project fence line south of 
     Las Aguilas Creek.  
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Solar Project Components 
 
PV panels would be installed on approximately 1,629 acres of the project footprint.  
Approximately 360 acres of the project area would be graded.  The proposed project would be 
installed in a clockwise progression beginning near the new substation location south of Las 
Aguilas Creek and west of Little Panoche Road (see Appendix B, (PVS 2014)).  A single-axis 
tracker system would be used to support the PV panels.  Each PV panel would be approximately 
3 feet by 6 feet.  Panels would be a maximum of 10 feet high at the point of highest tilt, and 
panel faces would be non‐reflective and black or blue in color and mounted on direct‐driven steel 
support structures up to 15 feet long.  Steel poles may be placed in holes backfilled with concrete 
if difficult soil conditions are found based on additional geotechnical evaluations.  Rows of 
panels would be spaced 10 to 35 feet apart to prevent shading of adjacent rows.  Rows of panels 
would be configured into power blocks connecting to an inverter system to convert the direct 
current energy produced by the panels to alternating current energy that is required for electric 
transmission.  The facility would consist of 145 1.67-MW power blocks and 6 0.83-MW power 
blocks.  Each power block would be up to 520 feet by 90 feet. 
 
The medium voltage collection lines would begin at the inverter-transformer foundation and 
would be located underground in trenches until the output from between 8 and 10 power blocks 
terminates in the collection breaker of the substation.  The 34.5 kV collection wires located in the 
areas that are a distance of 1,000 feet or more from the collection breakers in the switchyard and 
outside the PV field may be mounted overhead on standard wood or steel poles along the site 
boundary.  These poles would be approximately 25 feet in height and spaced about 250 feet 
apart.  The most recent Avian Power Line Interaction Committee (APLIC) guidelines for avian 
protection will be followed on overhead structures and lines. 
 
An electric substation would include transformers to convert power from 34.5 kV to 230 kV.  
The substation would be located north of the existing PG&E transmission line on the west side of 
Little Panoche Road.  A new on-site access road would be constructed to serve the substation as 
well as an approximately 1-acre fenced in parking area.  The substation would connect to a 
PG&E switching station, which would include an approximately 100-foot tall microwave tower.  
The substation and switching station area would be graded and compacted to an approximately 
level grade.  One or more concrete pads would be constructed as foundations for equipment and 
structures and the remaining area would be primarily graveled or paved.  Electrical transformers, 
switchgear, and related facilities would be designed and constructed to transform medium-
voltage power from the project’s delivery system to the existing 230 kV transmission line. 
 
Each of two substation transformers would contain approximately 12,500 gallons of mineral oil, 
and the substation would be designed to accommodate an accidental spill of transformer fluid by 
the use of a concrete foundation with containment.  A modular protection automation and control 
building for PG&E’s switching station control and protection equipment would be located at the 
switching station site.  A substation protection and control building would house the substation 
relaying and Supervisory Control and Data Acquisition (SCADA) equipment near the substation 
site. 
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There would also be a PV Plant Operations and Maintenance (O&M)/control building to house 
the plant system’s relay, protection, and SCADA equipment.  Worker parking would be provided 
in a designated area near the O&M building.  The 1,800-square-foot O&M and control facility 
would be constructed, consisting of a standard steel building on a concrete slab.  The facility 
would provide operations equipment and parts storage, security, and site monitoring. 
 
Project roads would be limited to a 20-foot-wide perimeter road with pullouts every 2,500 to 
3,000 feet.  Pullouts would be approximately 20 feet wide by 300 feet long.  Interstitial space 
between rows of panels would be used as transportation corridors between the rows of panels as 
needed for maintenance and access for site safety.  Portions of the transportation corridors would 
be maintained vegetated or dirt paths to ensure needed access.  An additional transportation 
corridor, a maintained fenced-off dirt path, would be placed south of Aguilas Creek but north of 
the perimeter fence line.  This transportation corridor would provide access to the western 
portion of the Valadeao Ranch Conservation Lands from Little Panoche Road for landowners 
and ranchers.  The perimeter road for the project would cross Las Aguilas Creek in one location.  
In addition, the perimeter road would cross three unnamed drainages on the eastern side of the 
project footprint. 
 
The perimeter road designed for site and emergency access for the project would cross Panoche 
Creek in two locations and Las Aguilas Creek in one location (See Appendix C; PVS 2015).  In 
addition, the perimeter road would cross three unnamed drainages on the eastern side of the 
project footprint.  PVS would span the Las Aguilas Creek crossing using a single-span bridge.  
 
Security fencing would be constructed around the project footprint.  The chain-link fence will 
have a 5- to 6-inch gap along the bottom of the fence that would allow wildlife to travel through 
the site and link up with the existing travel corridors.  The fence would be smooth-top chain link 
in the upper portion and smooth wire in the bottom portion.  Temporary fencing may be placed 
around construction staging areas. 
 
Temporary wildlife exclusion fencing would be placed around construction staging areas for 
wildlife protection at the discretion of the Designated Biologist.  The primary function of the 
temporary species exclusion fencing is to prevent special status species from entering the 
construction sites.  Wildlife exclusion fencing would be installed before any ground disturbance, 
equipment laydown, site preparation, or construction activities as deemed necessary by a 
designated biologist.  The exclusion fencing will be equipped with one-way exits every 250 to 
500 feet to avoid entrapment of animals inside the fence.  The exclusion fencing would be 
removed after the completion of construction in the area. 
 
To accommodate water usage during construction, PVS proposes to construct two temporary 
construction water ponds with a capacity of approximately 13.5 acre feet, along with three 
temporary 20,000-gallon water tanks.  Temporary exclusionary fencing would be installed 
around the pond.  The temporary pond would be removed at the end of construction.  Temporary 
piping would be used to transport water from the pond to drop tanks at designated locations 
around the project site.  Permanent piping would be installed from permanent water storage tanks 
to the O&M building for use during operations, including providing water to the fire suppression 
system.  Four permanent 4,000‐gallon water tanks would be located near existing well sites; this 
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water would be used for washing solar panels, to provide water for facilities in the O&M 
building, and as part of the fire‐fighting system. 
 
Interconnection and Network Upgrades 
 
Actions related to the interconnection and network upgrades are interrelated to the construction 
of the solar generation facility.  PVS has signed a Large Generator Interconnection Agreement 
(LGIA) with PG&E.  The LGIA allows PVS to connect to the existing 230-kV transmission line.  
The LGIA also details necessary telecommunication systems upgrades, for which PVS would be 
responsible.  PG&E, instead of PVS, may conduct some of the activities described below 
through the contractual relationship established in the LGIA; however, PVS will remain 
responsible for implementation of all avoidance and minimization measures.  Maintenance of the 
230-kV transmission line and switching station is outside the scope of the proposed project and 
this consultation; any such work would be conducted by PG&E, which would seek independent 
regulatory and permitting compliance for such work. 
 
The proposed project would interconnect to the regional electricity grid at the existing PG&E 
Moss Landing–Panoche/Coburn‐Panoche 230-kV transmission line on the proposed project site.  
The primary interconnection facility for this project would be a switching station located to the 
north of the existing PG&E transmission line on site.  The switching station, to be called the Las 
Aguilas switching station, would be constructed by the Applicant, and ownership would be 
transferred to PG&E. 
 
Four pairs of new tubular steel poles would be required to interconnect the proposed project:  
two pairs in the existing transmission right-of-way and one pair on either side of the PG&E 
switching station.  There would be four temporary work areas to allow for construction of up to 
eight approximately 135-foot-tall tubular steel poles.  The tubular steel poles would facilitate 
connection of the conductor from the two existing 230kV transmission towers into the project 
switching station.  Additional poles may be required once final design is complete; however, the 
number of poles would not exceed 12. 
 
All ground-disturbing work associated with the construction of the new tubular steel poles that 
would loop into the switching station would be performed within the project footprint.  Before 
installation of the tubular steel poles foundations, PVS would perform all required clearances for 
biological resources.   
 
Two lattice towers would be removed from within the project footprint in the existing PG&E 
right-of-way.  The tower foundations would be demolished to approximately 3 feet below grade.  
There would be an estimated three transmission line structures approximately 80 feet high 
connecting the generation tie line from the project substation to the project switchyard. 
 
Primary Telecommunication Network Upgrades 
 
PG&E would install new optical ground wire (OPGW) on its existing Panoche-Moss Landing 
230 kV transmission line to establish the primary telecommunication service between the project 
switching station and PG&E’s existing Panoche Substation, which is located 17 miles east of the 
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Panoche Valley in Fresno County.  Of the 17 miles of OPGW, approximately 10 miles are in 
Fresno County and 7 miles are in San Benito County; approximately 8 miles (in both Fresno and 
San Benito Counties) are on Federal lands administered by the U.S. Bureau of Land 
Management (BLM). 
 
PG&E proposes to replace the existing shield wire and install the OPGW on the north side of the 
230-kV towers, at the top of each tower.  PG&E estimates that 12 temporary pull/reel and splice 
sites would be established along the existing 17-mile transmission line corridor.  Each splice and 
pull/reel sites would require an approximate 75-foot by 75-foot work area located mid-span of 
existing tower sites within the existing transmission corridor right-of-way. 
 
The OPGW installation along the 17-mile segment would be completed in approximately 12-16 
weeks, and at any one location the construction would take from 2 to 3 weeks.  Existing roads 
and access along the transmission line would be used to install the OPGW. 
 
The locations of the pull/reel sites have been identified through a combination of helicopter and 
ground surveys and a review of aerial imagery.  PG&E would use the following criteria to select 
the final pull/reel sites:  accessibility for vehicles, presence of flat or nearly flat land adjacent to 
existing transmission line route for equipment set-up, existing land use, absence of or minimal 
habitat for sensitive species, and the absence of resources that would restrict work.   
 
Preparation of the temporary pull/splice sites would require some minor ground disturbance.  
Minor structural modifications would also be made to each of the transmission towers to allow 
the mounting of splice boxes where the sections of OPGW would be spliced (every 3 to 5 miles).  
Access to pull/reel sites and to each transmission tower would occur generally along existing 
unimproved roads or improved un-surfaced or surfaced roads that lead to many of the existing 
towers.  No new roads would be constructed to access tower locations.  Helicopters would be 
used to place materials at the point of installation for towers inaccessible by road. 
 
At each of the 75 existing towers along the 17-mile 230-kV transmission line route, minor 
upgrades to the steel attachments on the towers would be required to accommodate installation of 
the OPGW.  These upgrades would include only overhead work on the existing tower, such as 
replacement of the gode peaks with a pulley to accommodate the OPGW.  The existing static 
wire would then be used to pull the new OPGW through each tower pulley.  Existing roads or 
helicopters would be used to provide access to the sites necessary to fashion the attachments 
needed on each tower. 
 
Helicopters would be used to transport electrical workers to the towers, deliver materials, and 
assist in pulling the OPGW from tower to tower.  Approximately four 150- by 100-foot landing 
zones would be constructed approximately 5 miles apart using means similar to pull sites.  
Establishment of these landing zones would involve minimal temporary ground disturbance and 
would facilitate the use of helicopters and reduce overall impacts associated with the work.  
Landing zones would primarily be used for staging materials, picking up and transporting 
electrical personnel and equipment, and refueling helicopters. 
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Overhead crossings of public roadways or existing transmission or distribution lines would 
require the use of approximately 11 temporary guard structures at 7 crossings.  The temporary 
guard structures would be designed to prevent tools or materials from falling into the roadway or 
utility.  Guard structures typically consist of two to four wooden poles and cross beams attached 
between the poles.  They are generally installed in pairs with a net strung between them, but in 
some cases a net would not be required.  A PG&E line truck would be used to auger and set the 
wooden poles.  For roadway crossings, PVS anticipates that the temporary poles would be placed 
in or adjacent to the disturbed road shoulder in an approximately 75-foot by 75-foot area.  No 
grading or vegetation removal is anticipated associated with installation of the guard structures.  
Guard structure poles would be removed following OPGW installation and the holes would be 
backfilled. 
 
The existing 230-kV transmission line crosses under two existing 500-kV transmission lines 
approximately 1.5 miles west of the Interstate 5 crossing.  At this crossing, PG&E would splice 
in All-Dielectric Self-Supporting (ADSS) fiber optic cable from the 230 kV towers to the east 
and west sides of the 500-kV transmission line corridor and attach the ADSS to existing wood 
distribution poles.  The ADSS would replace the OPGW for this 4,650-foot section.   
 
To support the added weight of the ADSS, PG&E would replace approximately 12 wood poles 
with 12 new wood poles in the same locations.  These poles are within the PG&E right-of-way 
on agricultural land.  To replace the poles, a 30-foot by 40-foot work area would be required to 
accommodate one crew truck and a trailer truck to bring each pole to the site and a line truck to 
auger a hole approximately 8 feet deep and 2 feet wide.  In addition, ADSS would be trenched 
from the easternmost 230-kV tower along an existing dirt road to the first distribution pole 
location.  From the westernmost 230 kV tower to the distribution pole, the ADSS will run 
overhead approximately 100 feet. 
 
Table 2 summarizes the total ground disturbance associated with the PG&E primary 
telecommunications upgrades. 
 

Table 2 
Primary Telecommunications Site Disturbance 

Work Area Description Total Impact (acres) 
Temporary pull/splice sites (12 sites – 75 feet x 75 feet) 1.54 
Temporary landing zones (4 zones – 150 feet x 100 feet) 1.38 
Temporary guard structures (11 structures – 75 feet x 75 feet) 1.42 
Wood pole temporary work areas (12 areas – 30 feet x 40 feet) 0.36 
ADSS underground temporary work area  
     (1,200 feet x 37.5 feet and 30 feet x 400 feet) 

1.03 

Total  5.73 acres

 
 
To meet PG&E’s communications reliability standards, two redundant communication paths are 
required.  The microwave path would start at the project switchyard, where a new 100-foot 
microwave tower would be constructed.  The path would continue to an existing California 
Department of Forestry and Fire Protection (CAL FIRE) microwave tower at Call Mountain, 
then to an existing American Tower Corporation at Panoche Mountain.  The microwave path 
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would then terminate at a new approximately100-foot microwave tower to be constructed at 
PG&E’s existing Helm Substation in Fresno County.  The new microwave towers at the project 
switching station and the Helm Substation would be within the fence lines of each site.  The 
proposed tower at the project switching station would be a self-supporting, three-legged Valmont 
tower, and the proposed tower at Helm Substation would be a self-supporting, four-legged 
Valmont tower. 
 
Distribution power already exists at microwave tower sites, so no new poles would need to be 
installed to provide power.  In addition, existing roads would be utilized to access the proposed 
microwave tower sites, so no new roads would be constructed to bring equipment and materials 
to the work site. 
 
Table 3 summarizes the total ground disturbance associated with the PG&E secondary 
telecommunications upgrades. 
 

Table 3 

Secondary Telecommunications Site Disturbance 
Work Area Description Total Impact 
Microwave site permanent work area for new towers (2 areas – 100 feet x 100 feet) 0.46 acre 
Microwave towers (2 towers – 100 feet x 100 feet) 0.46 acre 
Total 0.92 acre 

 
 
The Applicant and PG&E will implement the following measures to avoid and minimize 
potential impacts on special status species, including giant kangaroo rats, San Joaquin kit foxes, 
blunt-nosed leopard lizards, and California tiger salamanders, during the interconnection and 
telecommunication upgrade portions of the project: 
 

1. The development of new access and right-of-way (ROW) roads will be minimized, and 
clearing vegetation and blading for temporary vehicle access will be avoided.  

 
2. During fire “red flag” conditions, as determined by CAL FIRE, welding will be curtailed, 

each fuel truck will carry a large fire extinguisher with a minimum rating of 40 B:C, and 
all equipment parking and storage areas will be cleared of all flammable materials. 
 

3. Personnel will avoid burrows occupied or potentially occupied by federally listed species 
as identified by a designated biologist.  If a federally listed species is observed, the 
Applicant will proceed using one of the following options as determined by a designated 
biologist:    
 
a. A designated biologist will stake and flag an appropriate work-exclusion zone and 

remain on-site until construction is complete or stake and flag an appropriate work 
exclusion zone around active burrows prior to covered activities at the job site.  The 
work-exclusion zone will be a 50-foot buffer or as determined by the designated 
biologist as necessary to avoid impact to occupied burrows. 
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b. If work must proceed in the exclusion zone due to limited space of the 
telecommunication right-of-way, crews will implement techniques to minimize direct 
mortality, including using designated biologists to trap and hold the species in 
captivity, and excavating and closing burrows.  The designated biologist will hold a 
permit, pursuant to section 10(a)(1)(A) of the Act, for the species to be excavated.  
The designated biologist will release the mammals upon completion of work. 

 
4. If San Joaquin kit fox dens are present, their disturbance and destruction will be avoided 

where possible.  However, if dens are located within the proposed work area and cannot 
be avoided during construction, designated biologists will determine if the dens are 
occupied.  If unoccupied, the designated biologist will remove these dens by hand 
excavating them in accordance with Service procedures (U.S. Fish and Wildlife Service 
1999).  The avoidance buffers will follow will follow Service standards or will be 
determined on a case-by-case basis in coordination with Service and CDFW. 

 
Solar Project Site Design & Engineering 
 
Construction in the project footprint would include the perimeter roads and emergency 
access/egress points, maintenance transportation corridors, the substation and switchyard, O&M 
facility, parking areas, collector lines, solar array footers, and equipment pads. 
 
Grading would be required on approximately 360 acres for construction of PV power blocks with 
the general layout for trenching of underground electrical lines and maps of the perimeter access 
roads and other permanent facility components.  Solar panels and associated electrical equipment 
would be installed on approximately 185,000 support post foundations.  Posts would be steel I-
shaped sections with a cross sectional area of 4.5 square inches each.  Concrete foundations 
associated with inverters and MV transformers would impact approximately 96,000 square feet 
(151 foundations total).  Combining switchgear concrete foundations would disturb 
approximately 9,000 square feet (11 foundations).  The entire substation, switchyard, and O&M 
building areas would be prepared through grading, installation of concrete foundations, 
placement of a gravel base, and drilled concrete piers.  Laydown areas would be located along 
Little Panoche Road near access points for the construction team.  These areas would be graded 
and covered with aggregate material to allow for use of these areas during operation of the 
project.  Laydown areas will be restored to pre-project conditions after construction.  The 
existing Vasquez Road would be replaced with a new road that would run outside of the project 
fence line south of Las Aguilas Creek.  Permanent impacts of project construction would total 
1,94 acres (Table 4). 
 
In addition to permanent impacts from project infrastructure, temporary impacts associated with 
construction of permanent project features and material and equipment staging would take place 
on the site.  Temporary impacts caused by project construction would total 712 acres (Table 5). 
 
Road construction buffers assume approximately 10 feet to 30 feet of temporary disturbance 
along perimeter roads, Vasquez Road, and the perimeter fence.  Temporary work areas necessary 
for installation of crossings over Federal jurisdictional waters would be outside of the ordinary 
high water mark. 
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Areas of temporary disturbance would be restored in accordance with a revegetation plan to be 
developed prior to project construction.  Disturbed areas would be recontoured, where 
appropriate, and planted with an approved seed mix.  All seed mixtures would be certified “weed 
free.”  Noxious weeds would be controlled through implementation of a Weed Control Plan.  
Herbicides used for noxious weed control would be applied in accordance with Federal and State 
regulations. 
 

Table 4 
Permanent Disturbance 

Work Area Description Total Impact 
Solar arrays 1,629 acres 
Project perimeter roads (including pullouts) 30 acres 
Substation, Switchyard, and O&M Building 12 acres 
Graded Areas* 360 acres 
230 kV Loop-in Tubular Steel Poles (TSPs) 12 2-foot diameter TSPs 
Collector Lines (block feeder and switchgear feeder) 192,500 linear feet 
Perimeter Fencing 99,575 linear feet 
Vasquez County Road 4 acres 
Total 1,794 acres
* Graded Areas total does include areas that overlap with other project elements.  The total graded area for the project 

includes approximately 360 acres (205.47 acres for arrays; 30 acres for roads; 12 acres for the substation, 
switching station, and O&M building; 4 acres for Vasquez County Road; and 106.53 acres for other grading areas). 

 
 

Table 5 
Temporary Disturbance 

Work Area Description Total Impact 
Road and Perimeter Fence Construction Buffers 72 acres 
Federal Crossing Work Areas 4 acre 
Work Areas and Buffers 527 acre 
Construction pond 1 acre 
Temporary Laydown Areas 108 acres 
Total 712 acres

 
 
Solar Project Construction 
 
The project would be constructed in a general clock-wise progression around the site over 
approximately 18 months.  Construction work would begin near the proposed substation location 
south of Las Aguilas Creek and west of Little Panoche Road.  Construction activities would be 
permitted from sunrise to sunset, as published by the National Oceanic and Atmospheric 
Administration, as early as 5:00 am to as late as 9:00 pm.  No ground-disturbing activities would 
take place at night.  From 7:00 pm to 7:00 am, generators within 350 feet of the project boundary 
would not run at 100 percent load, or would be less than 40 A-weighted decibels (dBA) at the 
property line. 
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Nighttime activities on the project site would be limited to minor non-ground-disturbing actions 
such as the following: 
 

 Commissioning and maintenance activities to be performed when PV arrays are not 
energized 

 Interior use of the operations and maintenance facility 
 Unanticipated emergencies 
 Special status species impact avoidance and minimization activities and research (e.g., 

giant kangaroo rat trapping and San Joaquin kit fox radio telemetry)  
 Security patrols  

 
No work would be completed during severe rain events unless it is required, such as an imminent 
threat to life or necessary sensitive species work.  A designated biologist or biological monitor 
would be present during all construction activities.  A designated biologist is a person with 
knowledge and experience in the biology and natural history of the threatened and endangered 
species on the project site, proposed by the Applicant to be responsible for monitoring 
construction activities to help minimize or avoid the incidental take of species and to minimize 
disturbance to their habitat.  This biologist may appoint biological monitors to perform biological 
surveys or provide oversight of ground disturbing activities, as needed, in their place.  A 
designated monitor is an Applicant-proposed observer who would work on-site to perform 
biological surveys or provide oversight of ground disturbing activities as needed and that receive 
instruction from and report to the Applicant-proposed designated biologist. 
 
Site Preparation 
 
Site preparation would mainly include pre-construction biological surveys, burrow excavation, 
relocation of special status species, construction of the perimeter road, intermittent stream 
crossings, and implementation of storm water best management practices (BMPs).  Project 
grading requirements are anticipated to result in cut-and-fill activities with no export of 
materials.  Aggregate would be imported for the permanent road, switching station, and the 
substation. 
 
The majority of the PV array areas will not require ground preparation.  However, for areas that 
overlap with the graded areas, preparation would involve trimming grassland vegetation (as 
needed), agricultural disking, harrowing, and/or rolling of PV array areas, selected compacting, 
and grading.  For the majority of the project footprint, the ground under the PV arrays would not 
require grading or any land preparation, except for areas that are greater than 3 percent slope.  
Preparing the ground beneath PV arrays would begin by trimming existing vegetation, if 
required.  Approximately 360 acres of the project footprint are expected to be graded. 
 
Panel Assembly and Installation 
 
Panel components, such as the PV panels and racks, would be transported by truck to the 
laydown areas and then distributed throughout the project footprint using various forms of 
rolling stock.  During construction and installation, all traffic would enter the project footprint at 
specified access points along Little Panoche Road. 
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A prefabricated racking system would arrive on-site to be assembled and grounded at the site.  
Preassembled PV panels would be placed in a staging area inside or on shipping containers.  
Panels would be put in place manually and secured to the rack according to vendor 
specifications.  The rack would be populated with panels, wired in series, and connected to a 
direct combiner box, which would deliver direct current power to the inverters.  Equipment used 
for system installation would include forklifts, all-terrain vehicles, truck-mounted pile drivers, 
cranes, and pick-up trucks. 
 
Approximately 108 acres are planned for laydown and staging.  The laydown areas would 
require a power source for lighting, construction trailers, and parking.  There would be no 
hazardous substances stored on-site outside of approved containment measures. 
 
Construction Personnel 
 
The workforce at the project would vary based on activity at the site during the course of 
construction.  Nighttime activities would have crews of 20 to 50.  Daytime crews would range 
from 100 to 500 individuals.  There would be no on‐site temporary workforce housing, and 
parking of employee recreational vehicles or trailers would be prohibited. 
 
Personnel Traffic 
 
As described above, the workforce for the project would vary based on activity at the site during 
the course of construction.  PVS expects approximately 1,150 vehicles trips per day during 
project construction.  This total includes construction workers driving to/from the site, truck 
traffic for equipment and other loads, security patrols, and biological monitors.   
 
All truck traffic and deliveries, along with approximately 40 percent of personal vehicle traffic, 
would enter the site from the north on Little Panoche Road.  To accommodate the increased daily 
traffic volume and decrease safety risks to personal traffic, the remaining personal vehicle traffic 
would enter the site from the west on Panoche Road.   
 
Delivery Traffic 
 
Routes for trucks hauling materials and construction equipment would primarily follow the I-5 
corridor to Little Panoche Road, allowing for safer travel by larger container trucks and wide-
load trucks carrying heavy equipment.  It is anticipated that material deliveries would occur via 
I-5.  Smaller deliveries may arrive to the site via Hollister and/or via county roads.   
 
Vehicles Entering and Traversing the Site 
 
During installation, traffic would enter the site at the specified laydown areas.  Vehicles would 
travel along Little Panoche Road and Panoche Road.  Vehicles needed for installation of PV 
panels would travel on both permanent and temporary site roads of compacted native soil.  These 
vehicles would include trucks, drilling rigs, forklifts, water trucks, and cranes for lifting inverters 
onto piers. 
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On-Site Telephone and Data Service 
 
Telephone and internet services to the project site would be provided by AT&T utilizing existing 
AT&T services located 2,000 feet south of the project site along Little Panoche Road.  New 
underground cable would be installed in the public road shoulder from the existing connection 
point to the project site.  Installation would include construction of a 2-foot-wide by 3-foot-deep 
trench to allow direct burial of the cable in compliance with State and local standards.  
Alternatively, the cable could be attached to existing wood distribution poles along the road from 
the existing AT&T connection point to the project site. 
 
Landscape Design 
 
Landscaping in disturbed areas would use native plant stock whose origin is close to the project 
area.  Salvaged topsoil would be used to promote re-establishment of existing plant communities 
from the existing seed bank if available.  Erosion and sediment control measures would be 
implemented in revegetated areas to minimize soil movement and improve the potential for 
revegetation.  If revegetation cannot be conducted immediately following completion of 
construction, appropriate interim erosion control measures, as detailed in the SWPPP, would be 
installed until revegetation occurs.  Examples of interim erosion control measures include 
certified weed-free straw mulch, fiber rolls, or straw bale barriers. 
 
Erosion Control 
 
A stormwater pollution prevention plan (SWPPP) outlining the various BMPs for minimizing 
erosion and runoff would be prepared prior to project construction.  Typical erosion control 
devices would be used, including the following: 
 

 Sandbags, straw bales, and temporary de-silting basins for project grading and 
construction during the rainy season (October 15–April 15) to prevent discharge of 
sediment‐laden runoff into storm water facilities; 

 Revegetation as soon as practicable after completion of grading to reduce sediment 
transport during storms; 

 Installation of straw bales, wattles, or silt fencing around the perimeter of graded 
building pads for construction during the rainy season; and 

 Structural BMPs (e.g., grease traps, debris screens, and oil/water separators) 
incorporated into substation design to minimize potential for contaminated storm 
water to leave the substation. 

 
Fire Safety 
 
Vegetation at the site would be kept to a height of less than approximately 18 inches.  Short-
duration intensive grazing by sheep may be used to maintain vegetation, depending on the 
amount of forage available on the site.  The number of sheep required to appropriately graze the 
feed produced on the project site would vary seasonally depending on the rainfall and 
temperature of each grazing season.  During normal rainfall years, anywhere from 1 to 3 bands 
of sheep (with each band consisting of between 750 and 1,200 adult sheep and offspring, 
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depending on the season) would graze the project site during the winter and spring months 
(January to May) to use the amount of forage produced prior to and during that season.  PVS 
would construct new sheep fencing as necessary.  The sheep would be removed from the site 
during the remainder of the year.  Interstitial space between rows of panels would be used as 
transportation corridors between the rows of panels as needed for maintenance and access for site 
safety.  Emergency egress and access the perimeter roads for the project would cross Panoche 
Creek in two locations and Las Aguilas Creek in one location (PVS 2014). 
 
Operations and Maintenance 
 
The proposed project would be in operation for at least 30 years, with the possibility of a 
subsequent repowering for additional years of operation.  The facility would operate 7 days per 
week during daylight hours.  Operational activities would consist of monitoring system 
operational status, performance, and diagnostics from the control room in the O&M building. 
 
Security 
 
The project would be fenced to prevent access by the public to ensure public safety and protect 
equipment from theft and vandalism.  Gates would be installed at all site access roads.  PVS 
would provide 24-hour security at the site, along with maintenance personnel capable of 
responding to any upset conditions or other emergencies.  Security staff would routinely traverse 
the site in lightweight vehicles and all-terrain vehicles. 
 
Maintenance 
 
Once installation is complete and the site is fully operational, all traffic would enter the site at the 
switchyard location off of Little Panoche Road.  The facility would be restricted to O&M staff, 
security personnel, and PVS authorized guests.  The O&M staff would use light-duty vehicles 
and all-terrain vehicles for traversing the site along transportation corridors. 
 
The PV panels would be washed up to twice annually during the dry season. Inverters would be 
checked twice annually for general component maintenance.  Panel washing would require an 
estimated 2.84 acre‐feet of water annually.  The panel washing crew would traverse the site in a 
small all-terrain vehicle fitted with a trailer containing a water tank and a high-pressure sprayer. 
 
The PV arrays would be inspected once annually for degrading wires, panels, and combiner 
boxes, as well as for mechanical fastener tightening.  The SCADA system would also identify 
underperforming system components; and these components would be checked as required. 
 
Damaged or underperforming PV panels and mechanical fasteners would be replaced as 
required.  Underperforming inverters would be serviced or replaced as required.  
 
Erosion Control 
 
During project operation, a vegetated understory composed of native plant species consistent 
with existing vegetation would be planted under the panels.  The vegetation height would be 
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minimized by planting slow‐growing grasses native to the region and through short‐duration 
intensive grazing by sheep, described under Fire Safety, below. 
 
Decommissioning or Repowering 
 
The project would be in operation for at least 30 years, with the possibility of a subsequent re-
powering of the project for additional years of operation.  Upon its eventual decommissioning, 
PVS or its successor in interest would be responsible for the removal and disposal of all solar 
arrays, inverters, transformers, fences, roads, and other structures on the site.  The switching 
station and associated infrastructure would become a permanent asset of PG&E’s electrical 
transmission system.  Any decommissioning plan for the solar project would exclude PG&E 
owned facilities. 
 
Applicant Proposed Conservation Measures/Conservation Package 
 
PVS has proposed the following general and species-specific conservation measures to minimize 
impacts to biological resources which may occupy the project footprint. 
 
General Applicant Proposed Avoidance and Minimization Measures 
 
PVS will implement the following measures to avoid and minimize potential impacts on special 
status species during construction, operations, and maintenance: 
 

1. Before construction activities begin, PVS will submit to the Service for approval the 
name, qualifications, business address, and contact information of one or more designated 
biologists responsible for surveying, monitoring, or implementing any avoidance or  
minimization measures.  PVS will ensure designated biologists are experienced in the 
biology and natural history of all special status species on the project site.  The 
designated biologist will be responsible for monitoring construction activities to 
minimize or avoid incidental take of individual species and to minimize disturbance of 
special status species’ habitat.  The designated biologist may appoint monitors to perform 
biological surveys or to oversee ground-disturbing activities.  All on-site biological 
monitors will receive instruction from and will report to the designated biologists. 
 

2. Before beginning work on the project site all project personnel will be required to 
participate in an environmental education program.  Topics will include:  occurrence and 
distribution of special status species within the project area; minimization and avoidance 
measures; reporting requirements if any listed species is injured or killed; and, applicable 
definitions and prohibitions under the Act and other measures regarding federally-listed 
species.  This education program will be designed to ensure all personnel who work at the 
project site are aware of and can identify the federally- and State-listed species and 
measures to protect them.  As part of this training, all project personnel will receive the 
contact names and numbers to report incidents involving federally- and State-listed 
species.  On completion of the program, the employees will be given a badge or hard hat 
sticker for admittance to the project site.  An environmental education program 
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attendance log with the names and dates of all personnel who completed the program will 
be maintained by the Applicant. 

 
3. Posters with English and Spanish text and showing pictures of special status species, with 

information and protocols to be followed, will be placed in conspicuous locations, such 
as construction trailers. 

 
4. A designated biologist or their representative biological monitor will conduct a 

preconstruction survey prior to any activity that could result in ground disturbance.  The 
biologist will identify and clearly mark areas where federally-listed species were 
identified and where dens or burrows and habitats of special status species are to be 
avoided.  Buffers will be established with highly visible markers.  When burrows or dens 
could be damaged (occurring within 50 feet of project activities), a designated biologist 
will determine when special excavation procedures are necessary to protect special status 
species and when they are not necessary.  If relocation of sensitive species is permissible, 
then the appropriate relocation plans will be followed. 

 
5. Designated biologists or their representative biological monitor will be present during all 

ground-disturbing activities.  In addition to conducting preconstruction surveys, the 
biologists will aid crews in implementing avoidance and minimization measures, 
documenting weekly all pertinent information concerning action effects on special status 
species, and helping minimize the adverse effects of project activities on special status 
species. 

 
6. Designated biologists and biological monitors will have the authority and obligation to 

order cessation of activities if avoidance or minimization measures are violated and will 
notify the project proponent’s environmental representative immediately. 

 
7. All project vehicles will be confined to designated project roads or to prominently staked 

or flagged access routes that are surveyed before use.  Designated access routes will be 
determined by the designated biologists or their representative biological monitors.  
Vehicle travel will not be permitted off designated transportation routes, except in 
emergencies or as permitted by the designated biologist.  All observed special status 
species and their habitat features, such as dens, burrows, and specific habitats, will be 
flagged to alert project personnel to their presence.  All project-related flagging will be 
collected and removed after construction.  A daytime speed limit of 15 miles per hour and 
a nighttime speed limit of 10 mph will be adhered to on the site, and project personnel 
will not exceed 25 mph on public roads immediately adjacent to the project site, unless 
maintaining such speed would present a safety concern. 

 
8. Designated biologists will keep an accurate tally of the sensitive resources listed above 

that are damaged or otherwise affected by project activities.  Additionally, the biologists 
will count the number of small mammal burrows damaged or otherwise affected.  This 
number will be reported in the post-activity compliance report and entered into a central 
database developed expressly for that purpose. 
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9. PVS will appoint a company representative as the contact for any employee or contractor 
who inadvertently kills or injures a special status species or who finds a dead, injured, or 
entrapped special status species.  The representative will be identified during the pre-
performance educational briefing.  The name and contact information of this 
representative will be provided to the Service.  Contractors, employees, and other 
personnel who inadvertently kill or injure a special status species will immediately report 
the incident to their representative.  The representative will contact the project 
proponent’s environmental representative and designated biologists.  This person will 
then contact the Service immediately in the case of a dead, injured, or entrapped listed 
species.  The designated biologist will also document all circumstances of death, injury, 
or entrapment and will take all reasonable steps to enable the animal to escape should it 
be entrapped, contact the Service to identify an approved rehabilitation center and 
appropriate capture and transport techniques should the animal be injured, and document 
circumstances of death in writing and if possible photograph the dead animal in situ 
before moving it (the animal would be moved only with permission from the applicable 
agencies).  

 
10. If a special status species is injured or killed by project-related activities, the designated 

biologist will document the information reported.  The Applicant will send the Service a 
written report within 2 calendar days of learning about the injury or death.  It will include 
the date, time, and location of the finding or incident; location of the carcass; and, if 
possible, a photograph and any other pertinent information (Ventura Fish and Wildlife 
Office, 2493 Portola Road, Suite B, Ventura, CA 93003). 
 

11. To prevent inadvertent entrapment of special status species, all excavated, steep-walled 
holes or trenches more than 2 feet deep (or of any depth if they contain water or other 
material) will be covered with plywood or other barrier materials.  Alternatively, holes or 
trenches will include one or more escape ramps constructed of earth fill or wooden planks 
no less than 10 inches wide and reaching to bottom of trench at the close of each working 
day.  Before holes or trenches are filled, a biologist will inspect them for trapped animals.  
If any worker discovers that special status species have become trapped, construction 
activities will cease in the vicinity and the designated biologist or representative will be 
notified immediately.  Project workers and the biologist will allow the special status 
species to escape unimpeded, or the biologists will determine that activities be allowed to 
continue.  If an injured special status species is discovered at any time, the designated 
representative will contact the Service for guidance. 

 
12. The Applicant will limit pile driving activities to reduce noise levels by completing pile 

driving using sonic or vibratory pile drivers at reduced driving force instead of impact 
pile drivers, except in areas where pile driving is the only means of ground penetration, 
such as encountering hard pan layers or bed rock, and arranging multiple pile drivers so 
that no two are driving simultaneously within 160 feet of each other. 

 
13. PVS will develop a spill prevention control plan.  This plan will detail all actions to be 

taken in the case of a spill.  All hazardous materials spills will be cleaned up 
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immediately, in accordance with the spill prevention control plan.  PVS will provide to 
the Service a copy of this plan prior to the start of project activities. 
 

14. PVS and its contractors will prohibit pets at the project site, with the exception of 
working dogs assisting ranchers.  Any working dog handler entering the site will be 
required to provide proof of the animal’s inoculations to prevent disease transmission. 
 

15. PVS and its contractors will prohibit firearms within the proposed project footprint. 
 

16. All food-related trash, such as wrappers, cans, bottles, bags, and food scraps, will be 
disposed of daily in containers with secure covers and regularly removed from the site. 

 
17. Use of rodenticides and herbicides in project areas will be restricted, within the 

prescriptions of the noxious weed and invasive plant control plan.  Herbicides will be 
applied in accordance with Federal and State regulations.  They will be applied only by 
licensed applicators in accordance with label directions and other restrictions mandated 
by State and Federal legislation. 

 
18. The width of vehicles in occupied special status species habitat will be limited to 25 feet. 

 
19. On completion of any section, all areas that are significantly disturbed and not necessary 

for future operations will be stabilized to resist erosion, will be revegetated and 
recontoured if necessary, and will follow goals and methods in the habitat restoration and 
revegetation plan to promote restoration of the area to pre-project conditions. 

 
In addition to the 19 General Applicant Proposed Avoidance and Minimization Measures, listed 
above, the Applicant and PG&E will implement the following minimization and avoidance 
measures for the telecommunication and powerline upgrades: 
 

1. Development of new access and right-of-way (ROW) roads will be minimized, and 
clearing vegetation and blading for temporary vehicle access will be avoided.  

 
2. During fire “red flag” conditions, as determined by CAL FIRE, welding will be curtailed, 

each fuel truck will carry a large fire extinguisher with a minimum rating of 40 B:C, and 
all equipment parking and storage areas will be cleared of all flammable materials. 

 
3. Personnel will avoid burrows occupied or potentially occupied by federally listed species 

identified by a designated biologist.  Irregular occurrences may arise when this avoidance 
is not possible.  In these cases: 

 
a. If occupied or potentially occupied burrows cannot be avoided, a designated biologist 

will stake and flag a work-exclusion zone and remain on-site as a biological monitor, 
or the biologist will stake and flag a work exclusion zone around active burrows prior 
to covered activities at the job site. 
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b. If work must proceed in the exclusion zone, crews will implement techniques to 
minimize direct mortality, including using designated biologists to trap and hold the 
species in captivity, and excavating and closing burrows.  The designated biologist 
will hold a permit, pursuant to section 10(a)(1)(A) of the Act, for the species.  The 
approved biologist will release the mammals as soon as possible when the work is 
complete. 

 
4. If San Joaquin kit fox dens are present, their disturbance and destruction will be avoided 

where possible.  However, if dens are located within the proposed work area and cannot 
be avoided during construction, designated biologists will determine if the dens are 
occupied.  If unoccupied, the designated biologist will remove these dens by hand 
excavating them in accordance with Service procedures (Service 1999).  The exclusion 
zones for occupied dens will follow current standards or will be determined on a case-by-
case basis in coordination with Service and CDFW. 

 
5. If activities take place in blunt-nosed leopard lizard habitat, a designated biologist will 

determine if burrows are present and if work can avoid burrows.  If work cannot avoid 
the burrows, a designated biologist will evaluate the site for occupancy and stake and flag 
an appropriate exclusion zone around the burrows prior to activities at the job site. 

 
Species-Specific Proposed Avoidance and Minimization Measures 
 
In addition to the general proposed conservation measures described above, the Applicant would 
implement species-specific conservation measures for giant kangaroo rat, San Joaquin kit fox, 
blunt-nosed leopard lizard, and California tiger salamander during construction, operations, and 
maintenance activities. 
 
Giant Kangaroo Rat 
 
The Applicant would implement the following avoidance and minimization measures for 
protection of the giant kangaroo rat (PVS 2014): 
 
Project Design.  Surveys were conducted to document areas of high giant kangaroo rat 
occupancy.  A total of 212 acres of giant kangaroo rat avoidance areas within the project 
footprint have been incorporated into the Valley Floor Conservation Lands.  These areas were 
selected due to the large concentrations of active and inactive giant kangaroo rat precincts, 
presence of high quality habitat, and direct connectivity to protected lands  including a 20-foot 
setback from Little Panoche Road, based on the number of giant kangaroo rat active and inactive 
precincts identified along the adjacent fence line.  Habitat corridors would conform to contours 
of natural ecological features and most suitable habitat in the landscape to maintain functionality 
of the project site for giant kangaroo rats. 
 
Giant Kangaroo Rate Relocation Plan Summary.  All activities that would result in permanent or 
temporary ground disturbance would be preceded by a preconstruction survey for giant kangaroo 
rats conducted by the designated biologist no more than 30 days prior to commencement of 
ground disturbing activities.  If giant kangaroo rat sign is observed in the work area, the area 
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would be saturated with traps.  All giant kangaroo rats would be relocated off-site within 15 
miles of the proposed project footprint.  Exclusion fencing would be installed to prevent giant 
kangaroo rats from re-entering the target burrow.  The exclusion fencing would be buried deep 
enough to prevent giant kangaroo rats from digging under, and high enough to prevent them 
from jumping over.  After trapping for 6 consecutive nights or successfully trapping an 
individual giant kangaroo rat, all burrows would be excavated to ensure no individuals remain.  
Giant kangaroo rat burrows/precincts would not be disturbed from January through June, which 
is the recognized breeding/mating season, unless a qualified biologist verifies by video that no 
young are present in the burrow.  Construction would not begin in an area until trapping efforts 
have ceased, burrow excavation is complete, and no more giant kangaroo rats are expected to use 
the area, as determined by the designated biologists.  The full Giant Kangaroo Rat Relocation 
Plan is included in the biological assessment (PVS 2014). 
 
San Joaquin Kit Fox 
 
The following avoidance and minimization measures would be implemented to reduce effects to 
the San Joaquin kit fox (PVS 2014): 
 
San Joaquin Kit Fox Den Avoidance.  After pre-ground disturbance surveys, the designated 
biologists would identify and clearly mark the areas where San Joaquin kit foxes were identified, 
along with their dens and burrows.  All known or occupied San Joaquin kit fox dens would be 
identified by flagging a 100-foot buffer.  All known San Joaquin kit fox natal dens would be 
identified by flagging and a 150-foot buffer; all occupied San Joaquin kit fox natal dens would 
be identified by flagging and a 200-foot buffer.  No work activities that would result in effects to 
the den or occupants would occur within the buffers until it is determined to be unoccupied by 
the designated biologist.  If a road is to be constructed adjacent to a den buffer, a speed limit of 
10 mph would be implemented and the den would be monitored for disturbance by a designated 
biologist.  Any potential kit fox dens that cannot be avoided may be excavated and backfilled in 
accordance with Service (2011a) guidelines without prior notification, provided that excavation 
is approved and supervised by a biological monitor or other designated biologist.  If avoidance of 
known dens is not possible, the project proponent would take the following sequential steps 
when working in such areas: 
 

1. Allow for 3 consecutive days of monitoring to determine the occupancy status of each 
den.  Activity at the den will be monitored by using tracking medium at the entrance 
or stationary infrared beam cameras and by spotlighting.  If no activity is observed, 
actions described below under Step 3 may be implemented.  If San Joaquin kit fox 
activity is observed, the den will be monitored for an additional 5 days from the date 
of observance.  Repeated use of the den during this time will be discouraged by 
partially plugging its entrances with soil so that any resident animal can escape easily.  
If San Joaquin kit fox are still using the den after 5 days, den excavation, discussed 
below under Step 3, may proceed when, in the judgment of the biologist, it is 
determined to be vacant (San Joaquin kit fox not present at the time). 
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2. Once the San Joaquin kit fox has vacated the den, methods such as one-way doors 
will be taken to prevent reentry until construction is complete in these areas.  At that 
point, access to the burrows will be restored. 

 
3. Once it has been confirmed that the dens have been vacated, if construction related 

impacts will crush or destroy a den, it will be excavated by hand under the 
supervision of a biologist; no more than 4 inches will be removed at a time.  If at any 
time during excavation a San Joaquin kit fox is discovered inside the den, all activity 
will cease immediately, and monitoring described above under Step 1 will resume.  
As indicated above, natal dens will not be disturbed at any time. 

 
Measures during Construction.  Construction materials would not be stacked in a manner that 
allows San Joaquin kit fox to establish den sites.  Construction items such as solar panels and 
equipment transported to the project site on pallets would be placed directly on the ground, and 
the pallets would be removed from the site.  High visibility signs would be posted at the 
boundary of the project site along Little Panoche Road to alert drivers both to construction traffic 
and to the presence of special status species.  The signs would include a posted speed limit.  The 
designated biologist or biological monitors would trap and radio collar San Joaquin kit foxes for 
location monitoring during construction.  The daily telemetry location of the collared San 
Joaquin kit fox would inform construction personnel of San Joaquin kit foxes in the area and 
locations to avoid and minimize effects to the species.   
 
Project Design.  San Joaquin kit fox permeable perimeter fencing would be constructed to allow 
movement through the proposed project footprint.  A 5- to 6-inch gap along the bottom of the 
chain-link fence would allow San Joaquin kit foxes to travel through the site to existing travel 
corridors, including the creek washes and the Valley Floor Conservation Lands.  It would also 
allow a link to prey base areas, such as the giant kangaroo rat precinct/colony avoidance areas.  
A fencing option to the chain-link fence would be an inverted “deer fence” that would have 
larger rectangular openings on the bottom to allow kit foxes to pass through.  Fences surrounding 
the substation and O&M building would be constructed to restrict San Joaquin kit fox access. 
 
Movement corridors through the site would be protected with little disturbance to the existing 
habitat.  The exceptions would be the existing road, emergency access crossing, and the planned 
project perimeter road, during project construction and operations and maintenance.  Measures 
added to the project description to provide the San Joaquin kit fox with additional movement 
corridors through the project include: 
 

1. An approximately 1,640-foot-wide by 8,000-foot-long corridor associated with the 
Las Aguilas Creek/Valley Floor Conservation Lands corridor will be protected and is 
expected to be beneficial in providing additional undisturbed connectivity.  The 
corridor would promote movement through the site and north to the Panoche Hills 
and BLM landholdings.  The undisturbed Valley Floor Conservation Lands along Las 
Aguilas Creek will be widened to accommodate this San Joaquin kit fox 
enhancement. 
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2. The Panoche Creek Corridor intersects the southern portion of the Valley Floor 
Conservation Lands in a west to southeast direction.  This corridor provides 
connectivity to the large block and high quality habitats to the west of the project, 
including the Gabilan Range and eventually through to the Silver Creek Ranch 
Conservation Lands and the BLM lands beyond.  The southern portion of the Valley 
Floor Conservation Lands also provides unimpeded west to east travel ways from the 
Panoche Creek wash (and adjacent flats) to the Valadeao Ranch Conservation Lands 
and adjacent Tumey Hills/Panoche Hills BLM landholdings, including the Las 
Aguilas Creek drainage. 

 
3. The Moss-Panoche 230kV Transmission Line Corridor bisects the southwestern 

portion of the proposed project footprint and associated Valley Floor Conservation 
Lands in a northwest to southeast direction.  This 75-foot corridor provides 
connectivity to the habitats (e.g., grassland flats and Panoche Creek wash) to the west 
of the project, including the Gabilan Range, and eventually through to Silver Creek 
Ranch Conservation Lands and adjacent BLM landholdings. 

 
Blunt-Nosed Leopard Lizard 
 
The Applicant would implement the following avoidance and minimization measures to reduce 
effects to the blunt-nosed leopard lizard (PVS 2014): 
 
Blunt-nosed Leopard Lizard Surveys.  In the areas closer to previous observations, such as in the 
vicinity of Las Aguilas Creek, enhanced preconstruction surveys for adult blunt-nosed leopard 
lizards would be conducted.  These enhanced surveys would consist of focused protocol-level 
blunt-nosed leopard lizard surveys during the adult breeding season preceding the ground 
disturbance.  The survey method would be based on the CDFW Approved Survey Methodology 
for the Blunt-Nosed Leopard Lizard (CDFW 2004).  All observed blunt-nosed leopard lizards 
would be avoided by a flagged 52.4-acre buffer to alert project personnel to their presence.  
Motorized vehicles would be prohibited within the 52.4-acre buffer surrounding all blunt-nosed 
leopard lizard observations, except where those buffers intersect an existing road.  If a blunt-
nosed leopard lizard is observed on the proposed project footprint, the Service would be 
contacted. 
 
Blunt-nosed Leopard Lizard Avoidance during Construction.  Biological monitors would 
accompany vehicles and crews throughout the project area if the designated biologist considers it 
necessary in order to avoid individual blunt-nosed leopard lizards.  Biological monitors would be 
given the authority and obligation to order cessation of activities as follows:  if an immediate 
threat of take is identified, if take avoidance or minimization measures are violated, or if a blunt-
nosed leopard lizard is located in the construction area.  The biological monitor would notify the 
project environmental representative of a stop work order. 
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California Tiger Salamander 
 
The Applicant would implement the following avoidance and minimization measures to reduce 
effects to the California tiger salamander (PVS 2014): 
 
California Tiger Salamander Surveys.  The designated biologists or their representatives would 
survey the work site before the project proponent begins any ground-disturbing activities.  If the 
designated biologists find any adults, eggs, or larvae of California tiger salamander they would 
relocate them to suitable habitat that is being preserved.  The designated biologists would hold 
the appropriate Federal and State permits, including State scientific collecting permits (SCPs), 
for amphibians so they could capture and handle the salamanders.  The designated biologists 
may be assisted by approved biologists who do not have SCP; these biologists would be 
identified as designated monitors. 
 
California Tiger Salamander Exclusion Fencing.  At the discretion of the designated biologist 
California tiger salamander exclusion fencing will be installed in construction areas within 1.2 
miles of potential or known California tiger salamander breeding sites.  These areas would be 
fenced before the rainy season and before construction begins.  Before the exclusion fencing is 
installed, a preconstruction survey would conducted by a designated biologist or representative.  
The project proponent would maintain the California tiger salamander exclusion fencing 
throughout the rainy season during all construction activities.  The project proponent would use 
wildlife fencing equipped with one-way exits every 250 to 500 feet to avoid entrapping 
amphibians inside the fence.  The project proponent would bury fencing to a depth of 6 inches, 
and fencing would be a minimum of 30 inches above grade.  California tiger salamander 
exclusion fencing would be designed to exclude other species as well. 
 
Entrances to construction areas would be minimized and would be equipped with a gate that 
could be closed after each working day.  This would prevent California tiger salamanders from 
entering the site.  The project proponent would avoid damaging or destroying small mammal 
burrows to the during installation of the exclusion fencing.  The exclusion fencing would be 
removed after construction or at the end of the rainy season for construction within 1.2 miles of a 
known or potential breeding pond. 
 
California Tiger Salamander Relocation Plan.  If a California tiger salamander is observed, the 
designated biologist(s) would capture it and place it in a suitable bucket or insulated cooler in the 
shade with a wetted sponge and an ice pack wrapped in a clean cloth (if required) to mimic 
subterranean conditions.  The biologist would record his or her name and the date, time, and 
California tiger salamander location using a handheld GPS and digital camera.  The sex, age, 
condition, diagnostic markings, and general condition and health would also be recorded and the 
salamander would be photographed.  The salamander would be released into a suitable burrow as 
close to a suitable pond as possible, most likely on the Valadeao Ranch or Valley Floor 
Conservation Lands, as quickly as possible.  The salamander’s time out of the ground would not 
exceed 1 hour.  If a dead or injured California tiger salamander is located during the burrow 
excavations or construction, the Service would be contacted immediately.  The project proponent 
and designated biologists would follow direction from the Service for the next steps to take.  
Finally, the actions undertaken and the habitat description and location of the California tiger 
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salamander would also be recorded and photographed.  All of the above information and any 
field notes would be submitted to the Service.  In addition, this information would be recorded in 
a California Natural Diversity Database (CNDDB) report and the report would be submitted to 
the CDFW. 
 
California Tiger Salamander in Project Footprint.  If a California tiger salamander is found by 
any person in areas that would be impacted by the proposed project, the project proponent would 
immediately stop all work that could harm the salamander until the permitted designated 
biologists can capture and relocate it to an appropriate burrow, in accordance with the approved 
relocation plan.  Before surface disturbance or other covered activity, a designated wildlife 
biologist would conduct a tailgate briefing for all project personnel.  This would include an 
explanation of how to identify California tiger salamander and applicable reporting procedures. 
 
Open Trenches.  All open holes, sumps, and trenches within the project area would be inspected 
at the beginning and end of each day during the rainy season for trapped animals.  The project 
proponent would provide earthen or wood escape ramps at least 10-inch-wide of no more than 
3:1 slope every 250 to 500 feet. 
 
Rain Forecast.  The designated biologists or their representative would monitor the National 
Weather Service 72-hour forecast for the project area.  Additionally, a rain gauge installed at the 
project site would be monitored and refreshed every morning.  If rain exceeds 0.25 inch during a 
24-hour period, the project proponent would cease work within 1.2 miles of potential or known 
breeding ponds until no further rain is forecast.  This includes stopping construction-related 
traffic moving though areas, except on public roads.  In areas within 1.2 miles of potential or 
known breeding ponds that have been encircled with California tiger salamander exclusion 
fencing or if existing burrows have been excavated in compliance with the Project’s California 
tiger salamander Pre-construction Avoidance and Minimization Plan, construction would be 
allowed to continue during rainstorms.  This includes structures to permit one-way movement of 
California tiger salamander off the work site.  During periods of rain, no work would be 
conducted at night, even within the exclusion fencing, unless there is an imminent threat to life, 
necessary special status species work, or a significant property or construction interest.  PVS 
would restrict night work in areas within 1.2 miles of potential or known California tiger 
salamander breeding sites when a 70 percent or greater chance of rainfall is predicted within 48 
hours.  This would apply to project areas that have not been encircled with exclusion fencing or 
where burrows have not been excavated until the chance of rain decreases below this threshold.  
However, even after exclusion fencing is installed or burrows excavated, this condition still 
applies to construction-related traffic moving though areas within 1.2 miles of potential or 
known salamander breeding sites but outside of the exclusion fencing (e.g., on roads).  If work 
must be completed at night in the rain and within the exclusion fencing, it would be due to such 
things as an imminent threat to safety or necessary special status species work. 
 
Soil Stockpiles.  The project proponent would ensure that soil stockpiles are placed where soil 
would not pass into potential California tiger salamander breeding pools or into any other Waters 
of the State, in accordance with Fish and Game Code 5650.  The project proponent would 
appropriately protect stockpiles to prevent soil erosion. 
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Barriers to California Tiger Salamander Movement.  Any roadways that the project proponent 
needs to construct within 1.2 miles of known or potential California tiger salamander breeding 
sites would be constructed without steep curbs, berms, or dikes, which could prevent California 
tiger salamander from exiting the roadway.  If curbs are necessary for safety or surface runoff, 
the project proponent would design and construct them to allow California tiger salamanders to 
walk over them.  If steep dikes are required, the project proponent would design and construct 
them to include over-side drains or curb/dike breaks spaced at intervals of 25 feet to allow 
California tiger salamander passage. 
 
Fieldwork Code of Practice.  To ensure that disease is not conveyed between work sites, all 
biologists would follow the Declining Amphibian Populations Task Force Fieldwork Code of 
Practice.  The designated biologists may substitute a bleach solution of 0.5 to 1 cup of bleach to 
1 gallon of water for the ethanol solution.  Care will be taken so that all traces of the disinfectant 
are removed before entering the next aquatic habitat. 
 
Breeding Ponds.  Three potential breeding ponds would be created on conservation lands.  The 
purpose of the pond creation is to create new breeding habitat on the conservation lands, which 
would be preserved and managed in perpetuity.  Through coordination with the Service and 
CDFW, adaptive management would be used to ensure the success of the created ponds. 
 
Conservation Lands 
 
The three primary conservation lands (Valley Floor, Valadeao Ranch, and Silver Creek Ranch) 
would be preserved and managed for the benefit of special status species.  These conservation 
lands would include corridors between the conservation lands to provide connectivity.  The 
following measures would be implemented to protect and enhance all conservation lands. 
 
The perimeter of the conservation lands would be fenced to exclude unauthorized access, where 
appropriate.  If new fencing is installed, fencing would be designed with at least three-strand 
barbed wire, with a fourth (bottom) strand of smooth wire at least 8 inches above the ground or 
other fence design approved by the Service.  This fencing design would reduce potential injury to 
wildlife while clarifying conservation land boundaries to the public.  Signs would be placed on 
boundary fencing adjacent to public roads or property accessible by the public at 150-500 feet 
intervals, indicating that entry without access permission is prohibited, and the lands are 
protected. 
 
Litter and illegally dumped wastes as prescribed in the Habitat Management Plan would be 
removed from the property within the first year of establishing the conservation easement, and at 
least on an annual basis thereafter as needed.  The conservation easement will be recorded on all 
the proposed conservation lands prior to the start of project construction.  The initial cleanup 
areas would include at least the sites identified in the Habitat Management Plan. 
 
Any areas where human disturbance already exists that are not needed for long term 
maintenance, landowner/lessee access, grazing activities, etc. would be restored in such a way as 
to blend the area into the surrounding habitat.  A revegetation specialist with experience 
restoring western San Joaquin Valley plant communities would assess individual sites to 
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determine restoration methods and appropriate planting procedures and species.  If restoration is 
determined to be warranted, methods would follow the Habitat Restoration and Revegetation 
Plan to be developed for the site. 
 
Actions that facilitate regional connectivity for the special status species through enhancement of 
corridors and connected portions of the conservation lands would be implemented.  
Implementation would include:  a) habitat enhancement and restoration within the conservation 
lands, and b) maintain movement corridors to the connected conservation lands and adjacent 
protected properties. 
 
In addition to the avoidance and minimization measures described above, the project proponent 
would implement a habitat management plan.  This would consist of the permanent preservation 
and management of three large parcels of land to offset potential impacts.  These lands—Valley 
Floor Conservation Lands, Valadeao Ranch Conservation Lands, and Silver Creek Ranch 
Conservation Lands—would be enhanced and managed for the species through implementation 
of the habitat management plan.  A goal of the habitat management plan is to provide a sufficient 
population level of special status species to offset the effects of construction of the project.  The 
entire habitat management plan is attached as Appendix F to the biological assessment (PVS 
2014). 
 
The project includes the preservation and management of approximately 24,176 acres of 
conservation lands.  The conservation lands would be preserved in perpetuity with endowments 
to the Center for Natural Lands Management.  The conservation easement will be recorded and 
the nonwasting endowment for all management activities will be funded prior to initiation of 
project construction.  Details of the habitat management plan are included in the biological 
assessment (PVS 2015). 
 
 
ANALYTICAL FRAMEWORK FOR THE JEOPARDY DETERMINATION 
 
Jeopardy Determination 
 
Section 7(a)(2) of the Endangered Species Act requires that Federal agencies ensure that any 
action they authorize, fund, or carry out is not likely to jeopardize the continued existence of 
listed species.  “Jeopardize the continued existence of” means “to engage in an action that 
reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood of both 
the survival and recovery of a listed species in the wild by reducing the reproduction, numbers, 
or distribution of that species” (50 CFR 402.02). 
 
The jeopardy analysis in this biological opinion relies on four components:  (1) the Status of the 
Species, which describes the range-wide condition of giant kangaroo rat, San Joaquin kit fox, 
blunt-nosed leopard lizard, and California tiger salamander, the factors responsible for that 
condition, and the species’ survival and recovery needs; (2) the Environmental Baseline, which 
analyzes the condition of the giant kangaroo rat, San Joaquin kit fox, blunt-nosed leopard lizard, 
and California tiger salamander in the action area, the factors responsible for that condition, and 
the relationship of the action area to the survival and recovery of the giant kangaroo rat, San 
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Joaquin kit fox, blunt-nosed leopard lizard, and California tiger salamander; (3) the Effects of the 
Action, which identifies the direct and indirect impacts of the proposed Federal action and the 
effects of any interrelated or interdependent activities on the giant kangaroo rat, San Joaquin kit 
fox, blunt-nosed leopard lizard, and California tiger salamander; and (4) the Cumulative Effects, 
which evaluates the effects of future, non-Federal activities, that are reasonably certain to occur 
in the action area, on the giant kangaroo rat, San Joaquin kit fox, blunt-nosed leopard lizard, and 
California tiger salamander. 
 
In accordance with policy and regulation, the jeopardy determination is made by evaluating the 
effects of the proposed Federal action in the context of the current status of the giant kangaroo 
rat, San Joaquin kit fox, blunt-nosed leopard lizard, and California tiger salamander, taking into 
account any cumulative effects, to determine if implementation of the proposed action is likely to 
reduce appreciably the likelihood of both the survival and recovery of the giant kangaroo rat, San 
Joaquin kit fox, blunt-nosed leopard lizard, and California tiger salamander in the wild by 
reducing the reproduction, numbers,  or distribution of that species. 
 
 
STATUS OF THE SPECIES  
 
Giant kangaroo rat 
 
The giant kangaroo rat was federally listed as endangered on January 5, 1987 (52FR283) and 
was listed by the State of California as endangered on October 2, 1980.  The Recovery Plan for 
Upland Species of the San Joaquin Valley (Service 1998) includes the giant kangaroo rat.  The 
giant kangaroo rat was distributed historically from southern Merced County, south through the 
San Joaquin Valley, to southwestern Kern County and northern Santa Barbara County.  
Significant populations survive only in a few areas of remaining habitat, including the Panoche 
Hills, Cuyama Valley, Carrizo and Elkhorn Plains, and the Lokern area. 
 
The giant kangaroo rat is the largest of more than 20 species in the genus Dipodomys, which is in 
the family Heteromyidae.  This family includes kangaroo rats, kangaroo mice, and pocket mice.  
Adult giant kangaroo rats weigh from 4.6 to 6.4 ounces.  They are 12.2 to 13.7 inches long and 
adapted for bipedal hopping.  The hind limbs are large compared to the size of the forelimbs.  
The head is large and flattened, and the neck is short.  The tail is longer than the length of the 
head and body combined.  The tail has a crest of long hairs, terminating in a large tuft.  Large, 
fur-lined cheek pouches open on each side of the mouth.  The pouches extend as deep pockets of 
skin along the sides if the head. 
 
Giant kangaroo rats are primarily seed eaters, but they also eat green plants and insects.  They 
cache ripening seed heads in small surface pits or large stacks on the surface over their burrow 
system.  After curing for several weeks, seeds are transported to underground larders.  Giant 
kangaroo rats forage on the surface from around sunset to near sunrise, with most activity taking 
place in the first two hours after dark.  Foraging is greatest in the spring as seeds of annual plants 
ripen.  Commonly consumed seeds include peppergrass (Lepidium spp.), filaree (Erodium 
cicutarium), Arabian grass (Schismus arabicus), and brome grasses (Bromus spp.; Williams 
1992). 
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Giant kangaroo rats develop burrow systems with one or more separate openings.  There are two 
types of burrow:  a vertical shaft with a circular opening and no dirt apron, and a larger, more 
horizontally opening shaft, usually wider than high, with a well-worn path leading from the 
opening. 
 
Historically, and at the time of listing, the giant kangaroo rat was believed to inhabit open, 
annual grassland communities with few or no shrubs and sandy-loam soils on gentle slopes of 
less than 10 percent, and in areas receiving 6 to 7 inches of rain per year but free from flooding 
(Grinnell 1932; Shaw 1934; Hawbecker 1951).  However, most remaining populations are on 
poorer and marginal habitats, including shrub communities on a variety of soil types and on 
slopes up to 22 percent (Service 2010a).  This broader concept of habitat suggests that current 
populations are found on lands that are less than optimal, now that optimal grassland habitats of 
historical populations are under cultivation. 
  
Changes in annual rainfall totals are the major natural ecosystem process throughout the range of 
giant kangaroo habitat (Single et al. 1996).  Changes in weather patterns were linked to 
expansion and declines in giant kangaroo rat populations in the recovery plan (Service 1998).  
Changes in annual rainfall can affect forage availability (Williams 1992; Williams and Germano 
1994), the development of pathogenic toxic molds (Frank 1988; Single et al.1996; Germano et 
al. 2001), and the availability of fuels for habitat-altering wildfire (Germano et al. 2001; 
Sugihara et al. 2006; Warrick 2006). 
 
Until the 1950s, colonies of giant kangaroo rats were spread over hundreds of thousands of acres 
of continuous habitat in the western San Joaquin Valley, Carrizo Plain, and Cuyama Valley 
(Grinnell 1932; Shaw 1934; Hawbecker 1944, 1951).  In the listing rule, the estimated historical 
range of the giant kangaroo rat was from 1,300,000 to 2,500,000 acres.  In 1992, Williams 
estimated the historical habitat to be approximately 1,600,000 acres; however, the distribution at 
that time was limited to approximately 27,450 acres, or less than 2 percent of the species’ former 
distribution. 
 
The decline of giant kangaroo rats is attributed primarily to habitat loss from the conversion of 
native scrub and grasslands to agriculture (Service 1998).  Habitat destruction resulting from the 
development of small cities and towns along the western edge of the San Joaquin Valley, 
between Coalinga and Maricopa, have contributed to the endangerment of the giant kangaroo rat.  
Other collective factors are development of the infrastructure for petroleum and mineral 
exploration and extraction, roads and highways, energy and communications infrastructures, and 
agriculturally related industrial developments.  Widespread use of rodenticides and rodenticide-
treated grain to control ground squirrels and kangaroo rats may also have contributed to the 
decline of giant kangaroo rats in some areas. 
 
Grazing occurs over the entire range of the giant kangaroo rat.  While overgrazing can have 
negative effects on habitat quality through competition for food and potential precinct1 collapse, 
recent long-term grazing studies have reported declines in the number of kangaroo rats 
(including the giant kangaroo rat) on ungrazed relative to grazed plots during wet years 
                                                 
1 A “precinct” is a colony of burrows in which multiple giant kangaroo rats reside. 
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(Williams and Germano 1994; Germano et al. 2001; Kelly et al. 2004; Germano et al. 2005).  
Livestock grazing is thought to control the dense growth of nonnative grasses that threaten giant 
kangaroo rats during wet years, as these grasses reduce the open character of the landscape.  
Therefore, while overgrazing may disturb individual giant kangaroo rat precincts, the cessation 
of grazing may lead to a significant decline in giant kangaroo rat numbers particularly during wet 
years. 
 
There are no long-term studies of the population trend of giant kangaroo rats in the northern 
range (i.e., the Ciervo-Panoche region) because of lack of funding (Service 2010a).  However, 
the decline in kangaroo rat abundance and distribution has been well documented in the southern 
San Joaquin Valley (Single et al. 1996).  In the Lokern area, the decline in giant kangaroo rats 
may have been caused by the combination of an extremely hot fire in spring 1997 that burned 
approximately 5,800 acres and several years of heavier than normal precipitation.  Giant 
kangaroo rats are especially vulnerable to local extirpation from random environmental events 
such as fires, flooding, or unpredictable land use changes.  This is because of the small, isolated 
nature of many remaining populations, their lack of genetic diversity, and low dispersal 
capability. 
 
Continuing threats to giant kangaroo rat habitat are urban and industrial developments, roads, 
petroleum and mineral exploration and extraction, new energy and water conveyance facilities, 
and construction, communication, and transportation infrastructure.  These activities also 
increase the threats to the species by reducing and further fragmenting populations.  Rodent 
control programs have also contributed to the species’ decline.  Habitat degradation due to lack 
of appropriate management on conservation lands, especially lack of grazing or fire to control 
density of vegetation (including shrubs), may be an additional threat to giant kangaroo rats 
(Williams and Germano 1994). 
 
Relatively new threats throughout the species’ range are development of large-scale renewable 
solar energy projects and construction of associated transmission lines (Service 2010a).  These 
projects can impact giant kangaroo rat habitat by altering landscape topography, vegetation, and 
drainage patterns.  Other impacts are from reducing habitat quality by intercepting solar energy 
that would normally reach the ground, thereby affecting ambient air temperatures through habitat 
shading and altering soil moisture regimes (Smith 1984; Smith et al. 1987).  Moreover, recently 
proposed solar projects tend to be large contiguous blocks of disturbance in undeveloped habitat 
lands, ranging from hundreds to several thousand acres.  Associated transmission towers impact 
giant kangaroo rat habitat by construction of roads and ROWs in natural lands, operation and 
maintenance, and the potential for off-road vehicle operators along maintenance roads to trespass 
(Service 2010a). 
 
Current populations of the giant kangaroo rat fluctuate widely in response to changing weather 
patterns (Williams 1992; Service 1998).  Since the giant kangaroo rat was listed as endangered, 
conversion of its habitat has slowed substantially.  This is because most tillable land has already 
been brought into cultivation and there is a lack of water for additional irrigated acres.  However, 
during and following the 1994-1995 winter, biologists noted a decline in abundance of kangaroo 
rats in the southern San Joaquin Valley; decreased sign of activity and lower than expected 
trapping results were observed at several dispersed sites.  Dramatic declines were noted for 
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short-nosed (Dipodomys nitratoides brevinasus), Tipton (D. nitratoides nitratoides), and 
Heermann’s kangaroo rats (D. heermanni), although only modest reductions were noted for giant 
kangaroo rat populations on the valley floor (Single et al. 1996). 
 
The BLM, in cooperation with species experts, initiated giant kangaroo rat population 
monitoring studies in the Lokern and Carrizo Plains Natural Areas.  Results showed significant 
declines in giant kangaroo rat numbers in response to both drought and above average rainfall 
conditions and overall wide and drastic population fluctuations over time. 
 
In 1995, the most recent year in which substantial information is available, the Service concluded 
that the giant kangaroo rat was present in only a few remaining isolated populations: Cuyama 
Valley, San Juan Creek Valley, and the Carrizo Plain in San Luis Obispo County; the Panoche 
Hills on the Fresno-San Benito County line; in the Kettleman Hills of Kings County; and in 
western Kern County (Service 1998). 
 
From 1980 to 1985, the population of the giant kangaroo rats in the northern range was estimated 
at only 2,000 over 709 acres (2.8 individuals per acre; Williams 1992).  Beginning in summer 
1991, at the end of a 5-year drought, the population of the giant kangaroo rat increased 
dramatically.  From 1992 to 1993, the population in the northern range was estimated to be 
37,125 over an area of 4,653 acres (8.0 individuals per acre; Williams et al. 1995).  More 
recently, Loew et al. (2005) estimated the population of the giant kangaroo rat in the northern 
range to be approximately 12,375, based on burrow and food-cache counts, as well as mark-
recapture methods.  The authors further estimated the subpopulations of the giant kangaroo rat 
within the northern range to be approximately 80 in the Ciervo Hills, 1,194 in Tumey Hills, 
5,480 in Monocline Ridge, and 5,621 in the Panoche Valley. 
 
Approximately 95,000 acres of giant kangaroo habitat remain in the Ciervo-Panoche Natural 
Area (Service 2010a).  Of this, only approximately 16,048 acres (17 percent) of habitat has been 
protected from incompatible uses, primarily through the establishment of BLM Areas of Critical 
Environmental Concern (ACECs) and private land easements.  We do not know how much of 
this protected habitat is occupied by giant kangaroo rat (Service 2010a).  Most of the Panoche 
Valley area is in private ownership and is considered the primary source of regional expansion of 
the giant kangaroo rat in the northern range (Good et al. 1997; Loew et al. 2005). 
 
In their research on genetic structure and diversity of giant kangaroo rat populations in the 
northern range, Good et al. (1997) and Loew et al. (2005) found that while genetic diversity 
remains high between subpopulations, the topographic complexity, isolation, and small size of 
the subpopulations has reduced the amount of within-group genetic diversity.  Low within-group 
diversity increases the risk that random events such as disease or fire may eliminate 
subpopulations (Service 2010a); this would in turn lower the overall diversity of the northern 
population of giant kangaroo rat (Good et al. 1997; Loew et al. 2005). 
 
Evidence of connectivity between northern subpopulations has been found, including between 
the Panoche Valley and Ciervo and Tumey Hills subpopulations (Good et al. 1997; Loew 2005).  
Dispersal is primarily by long-distance migrants or “stepping-stone” subpopulations.  Loew et al. 
(2005) noted the importance of Panoche Creek as a dispersal corridor between the Monocline 
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Ridge and Tumey Hills subpopulations.  Loew et al. (2005) also suggest that habitat along Silver 
Creek could be managed as another dispersal corridor in the region.  In general, these studies 
highlight the importance of small stepping-stone populations and dispersal corridors, such as 
Panoche Creek and Silver Creek, to the continued genetic health of the northern population of 
giant kangaroo rats. 
 
The range of this species has increased by 40 percent on the Carrizo and Elkhorn Plains since 
2001.  In addition, surveys of active precincts in the Cuyama Valley show that since 2001 the 
range of giant kangaroo rat there has doubled.  The status of giant kangaroo rat in the San Juan 
Creek Valley and in Kettleman Hills has yet to be monitored and therefore remains unknown. 
 
Recovery Objectives 
 
The giant kangaroo rat is included in the Recovery Plan for Upland Species of the San Joaquin 
Valley, California (Service 1998).  According to the plan, giant kangaroo rat populations can be 
considered recovered when the three largest populations (western Kern County, Carrizo Plain 
Natural Area, and the Panoche Region) and the populations in the Kettleman Hills, San Juan 
Creek Valley, and Cuyama Valley are protected and managed appropriately.  The principal 
factor in recovery of giant kangaroo rats is protecting existing habitat and key populations.  
Population responses to environmental variation seen during the last 16 years (Williams 1992; 
Williams et al. 1993; Williams and Nelson in press in Service 2011b; Williams unpublished data 
in Service 2011b) suggest that random catastrophic events (e.g., drought, flooding, and 
prolonged rainfall) pose the greatest risk to long-term survival of the species.  Protection from 
random catastrophic events requires both relatively large habitat areas with varying topography 
and habitat conditions and land uses that provide optimum habitat conditions. 
 
However, in its 5-year review of the species’ status, the Service showed that the giant kangaroo 
rat continues to meet the definition of endangered and is in danger of extinction throughout its 
known range (Service 2010a).  This conclusion was reached due to: 
 

 Restriction of giant kangaroo rats to less than five percent of their historical range on 
highly fragmented, suboptimal habitat; 

 Continuation of threats from oil and gas extraction, urban and residential development, 
and large solar power plants; 

 Genetic isolation of populations in the Tumey Hills and Ciervo Hills; 
 Lack of protection of the populations in the Panoche Valley; and  
 Protection of less than 20 percent of populations in western Kern County. 

 
San Joaquin Kit Fox 
 
The San Joaquin kit fox was listed as an endangered species on March 11, 1967 (Service 1967).  
The San Joaquin kit fox is the umbrella species for the Recovery Plan for Upland Species of the 
San Joaquin Valley, California, indicating that measures used for recovery of the species would 
also benefit other species with overlapping ranges and habitat requirements (Service 1998). 
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The kit fox is the smallest canid species in North America, and the San Joaquin kit fox is the 
largest subspecies in skeletal measurements, body size, and weight.  Adult males average 31.7 
inches in total length, and adult females average 30.3 inches in total length (Grinnell et al. 1937).  
All kit foxes have long slender legs and are approximately 12 inches high at the shoulder.  The 
average weight of adult males is 5.0 pounds, and the average of adult females is 4.6 pounds 
(Morrell 1972).  General physical characteristics of kit foxes include a small, slim body, 
relatively large ears set close together, narrow nose, and a long, bushy tail tapering slightly 
toward the tip.  The tail is typically carried low and straight. 
 
Color and texture of the fur coat of all kit foxes varies geographically and seasonally.  The most 
commonly described colorations are buff, tan, grizzled, or yellowish-gray dorsal coats (McGrew 
1979).  Two distinctive coats develop each year:  a tan summer coat and a silver-gray winter coat 
(Morrell 1972).  The ear pinna (external ear flap) is dark on the back side, with a thick border of 
white hairs on the forward-inner edge and inner base.  The tail is distinctly black-tipped. 
 
In the San Joaquin Valley before 1930, the range of the San Joaquin kit fox extended from 
southern Kern County north to Tracy, San Joaquin County, on the west side, and near La Grange, 
Stanislaus County, on the east side (Grinnell et al. 1937; Service 1998).  Historically, this species 
occurred in several San Joaquin Valley native plant communities.  In the southernmost portion of 
the range, these communities included Valley Sink Scrub, Valley Saltbush Scrub, Upper Sonoran 
Subshrub Scrub, and Annual Grassland.  San Joaquin kit foxes currently inhabit some areas of 
suitable habitat on the San Joaquin Valley floor.  They can be found in the surrounding foothills 
of the coastal ranges, Sierra Nevada, and Tehachapi Mountains, from southern Kern County 
north to Contra Costa, Alameda, and San Joaquin Counties on the west, and near La Grange, 
Stanislaus County, on the east side of the valley.  They also inhabit some of the larger scattered 
islands of natural land on the valley floor in Kern, Tulare, Kings, Fresno, Madera, and Merced 
Counties. 
 
The largest extant populations of kit foxes are in western Kern County on and around the Elk 
Hills and Buena Vista Valley and in the Carrizo Plain Natural Area, San Luis Obispo County.  
The Ciervo-Panoche core area in eastern San Benito, western Fresno, and southern Merced 
Counties, while not one of the largest extant populations, includes over 52,000 acres of BLM-
administered land that offer some protection to the kit fox.  Even so, much of the BLM-
administered land in the core area is not suitable for kit fox due to its rugged character and 
shallow soils.  Most suitable kit fox habitat in the core area is on private land in the valley floors 
(O’Farrrell 1981). 
  
Though the central and northern portions of the range have not been continuously monitored, 
populations were recorded in the late 1980s at San Luis Reservoir, Merced County (Briden et al. 
1987); North Grasslands and Kesterson National Wildlife Refuge (NWR) on the valley floor, 
Merced County (Paveglio and Clifton 1988); and in the Los Vaqueros watershed, Contra Costa 
County in the early 1990s (Service 1998).  Smaller populations are also known from other parts 
of the San Joaquin Valley floor, including Madera County and eastern Stanislaus County 
(Williams 1990). 
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Kit foxes occur at varying densities in the areas between the core populations (e.g., Panoche-
Coalinga and Kettleman Hills).  These populations provide links between core populations and 
also probably with smaller, more isolated populations in adjacent valleys (e.g., Panoche Valley) 
and in the Kreynhagen Hills and Anticline Ridge around Coalinga and Avenal. 
 
Kit foxes prefer loose-textured soils (Grinnell et al. 1937; Hall 1946; Egoscue 1962; Morrell 
1972), but are found on virtually every soil type.  Dens appear to be scarce in areas with shallow 
soils because of the proximity to bedrock (O’Farrell and Gilbertson 1979), high water tables 
(McCue et al. 1981), or impenetrable hardpan layers (Morrell 1972).  However, kit foxes will 
occupy soils with high clay content where they modify burrows dug by other animals (Orloff et 
al. 1986).  Sites that may not provide suitable denning habitat may be suitable for feeding or 
providing cover.  Kit fox dens are commonly located on flat terrain or on the lower slopes of 
hills.  Common locations for dens are washes, drainages, and roadside berms.  Kit foxes also 
commonly den in human-made structures, such as culverts and pipes (O’Farrell 1984; Spiegel 
and Tom 1996). 
 
In the San Joaquin Valley, optimal habitats for San Joaquin kit foxes generally are those in 
which conditions are more desert-like, such as arid shrublands and grasslands (Service 1998).  
These areas are characterized by sparse or no shrub cover, sparse ground cover with patches of 
bare ground, short vegetative structure less than 18 inches tall, and sandy to sandy-loam soils. 
 
Tall or dense vegetation generally is less optimal for foxes (Smith et al. 2005).  Such conditions 
make it difficult for foxes to detect approaching predators or capture prey.  Kit foxes also tend to 
avoid rugged steep terrain; predation risk apparently is higher for foxes under such topographic 
conditions (Warrick and Cypher 1998).  In general, flat terrain or slopes less than 5 percent are 
optimal, slopes of 5 to 15 percent are suitable, and slopes greater than 15 percent are unsuitable.  
For this reason, the foothills of the Coast Ranges generally are considered to demark the western 
boundary for suitable kit fox habitat. 
 
Ground disturbance from tilling, maintenance, and harvesting is frequent and can destroy dens.  
Also, most agricultural lands in the San Joaquin Valley are irrigated, which can flood and 
collapse dens.  Agricultural lands also are subject to intensive chemical applications, including 
fertilizers, pesticides, defoliants, and weed suppression; these practices can result in a lack of 
prey availability for kit foxes.  Use of rodenticides is common in some agricultural environments 
and is particularly problematic for kit foxes due to the potential for secondary poisoning. 
 
San Joaquin kit foxes appear to be strongly linked ecologically to kangaroo rats.  San Joaquin kit 
foxes are especially well adapted for preying on kangaroo rats, and consequently, San Joaquin kit 
fox abundance and population stability are highest in areas where kangaroo rats are abundant 
(Service 1998; Cypher 2003). 
 
The diet of the San Joaquin kit fox varies geographically, seasonally, and annually, based on 
temporal and spatial variation in abundance of potential prey.  Kangaroo rats, pocket mice, 
white-footed mice, and other nocturnal rodents can comprise about one-third or more of their 
diets.  Kit foxes are also known to prey on California ground squirrels, black-tailed hares, San 
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Joaquin antelope squirrels, desert cottontails, ground-nesting birds, and insects (Scrivner et al. 
1987a). 
 
Adult San Joaquin kit foxes are typically solitary during late summer and fall.  In September and 
October, adult females begin to excavate and enlarge natal dens (Morrell 1972).  Pups are born 
between February and late March (Egoscue 1962; Morrell 1972).  Mean litter sizes reported for 
San Joaquin kit fox range from 2.0 to 3.8 individuals at the Naval Petroleum Reserve (White and 
Ralls 1993; Spencer et al. 1992; Spiegel and Tom 1996; Cypher et al. 2000).  Pups appear above 
ground at about age 3 to 4 weeks, and are weaned at age 6 to 8 weeks. 
 
Estimates of fox density vary greatly throughout its range and have been reported as high as 1.2 
animals per square kilometer in optimal habitats in good years (Service 1998).  At the Elk Hills 
in Kern County, density estimates varied from 0.3 animal per square mile in the early 1980s to 
0.004 animal per square mile in 1991 (Service 1998).  Kit fox home ranges vary in size are 
generally approximately 1.0 square mile (Knapp 1979; Spiegel and Tom 1996; Service 1998).  
Individual home ranges overlap considerably, at least outside the core activity areas (Morrell 
1972; Spiegel 1996). 
 
Although most young kit foxes disperse less than 8 kilometers (Scrivner et al. 1987b), dispersal 
distances of up to 75 miles have been documented for the San Joaquin kit fox (Scrivner et al. 
1993; Service 1998).  Dispersal can be through disturbed habitats, such as agricultural fields, and 
across highways and aqueducts.  The age at dispersal ranges from 4 to 32 months (Cypher 2003).  
Among juvenile kit foxes surviving to July 1 at the Naval Petroleum Reserve, 49 percent of the 
males dispersed from natal home ranges while 24 percent of the females dispersed (Koopman et 
al. 2000).  Among dispersing kit foxes, 87 percent did so during their first year.  Some kit foxes 
delay dispersal and may inherit their natal home range. 
 
San Joaquin kit foxes are primarily nocturnal, although individuals (mostly pups) are 
occasionally observed resting or playing near their dens during the day (Grinnell et al. 1937).  A 
mated pair of kit foxes and their current litter of pups usually occupy each home range.  Other 
adults, usually offspring from previous litters, also may be present (Koopman et al. 2000), but 
individuals often move independently within their home range (Cypher 2003).  Average 
distances traveled each night range from 5.8 to 9.1 miles and are greatest during the breeding 
season (Cypher 2003). 
 
Kit foxes maintain core home range areas that are exclusive to mated pairs and their offspring 
(White and Ralls 1993; Spiegel 1996; White and Garrott 1997).  This territorial spacing behavior 
eventually limits the number of foxes that can inhabit an area, owing to shortages of available 
space and per capita prey.  Hence, as habitat is fragmented or destroyed, the carrying capacity of 
an area is reduced and a larger proportion of the population is forced to disperse.  Increased 
dispersal generally leads to lower survival rates and, in turn, decreased abundance.  This is 
because greater than 65 percent of dispersing juvenile foxes die within 10 days of leaving their 
natal range (Koopman et al. 2000). 
 
The distribution and abundance of the San Joaquin kit fox has decreased since its listing in 1967.  
This trend is almost certain to continue into the foreseeable future unless measures are 
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implemented to protect, sustain, and restore suitable habitats and alleviate other threats to their 
survival and recovery. 
 
Less than 20 percent of the habitat in the historical range of the San Joaquin kit fox remained 
when the subspecies was listed as endangered in 1967, and there has been a substantial net loss 
of habitat since that time.  Historically, San Joaquin kit foxes occurred throughout California’s 
Central Valley and adjacent foothills.  Extensive land conversions in the Central Valley began as 
early as the mid-1800s.  By the 1930s, the range of the kit fox had been reduced to the southern 
and western parts of the San Joaquin Valley (Grinnell et al. 1937).  The primary factor 
contributing to this restricted distribution was the conversion of native habitat to irrigated 
cropland, industrial uses (e.g., hydrocarbon extraction), and urbanization (Laughrin 1970; Jensen 
1972; Morrell 1972; 1975).  Approximately half the natural communities in the San Joaquin 
Valley were tilled or developed by 1958 (Service 1980). 
 
This rate of loss accelerated following the completion of the Central Valley Project and the State 
Water Project, which diverted and imported new water supplies for irrigated agriculture (Service 
1995).  From 1959 to 1969 alone, an estimated 34 percent of natural lands were lost within the 
then-known kit fox range (Laughrin 1970).  Most of the documented loss of habitat has been the 
result of conversion to irrigated agriculture. 
 
The conversion of natural lands to agriculture continues to be a threat on private lands on the 
western side of the San Joaquin Valley floor; here agriculture has been extended west to the base 
of the foothills since the 1960s (Kelly et al. 2005).  Large blocks of suitable habitat that support 
kit fox do remain in the Panoche and Pleasant Valleys in the foothills slightly to the west of the 
San Joaquin Valley (Cypher et al. 2007).  However, including both these areas and the western 
uplands of Fresno County, there were only 5,559 acres of suitable habitat and 20,543 acres of 
less than optimal habitat remaining by 2007 (Cypher et al. 2007). 
 
Land conversions contribute to declines in kit fox abundance through direct and indirect 
mortalities, displacement, prey population and denning site reduction, changes in the distribution 
and abundance of larger canids that compete with kit foxes for resources, and carrying capacity 
reductions. 
 
Extensive habitat destruction and fragmentation have contributed to smaller, more isolated 
populations of kit foxes.  Small populations have a higher probability of extinction than large 
populations because their low abundance renders them susceptible to random events, such as 
high variability in age and sex ratios, and catastrophes, such as floods, droughts, and disease 
epidemics (Lande 1988; Frankham and Ralls 1998; Saccheri et al. 1998).  Similarly, isolated 
populations are more susceptible to extirpation by accidental or natural catastrophes because the 
likelihood of recolonization has been diminished. 
 
These stochastic events can adversely affect small, isolated populations with devastating results.  
Extirpation can even occur when the members of a small population are healthy, because 
whether the population increases or decreases in size depends less on the age-specific 
probabilities of survival and reproduction than on chance.  Owing to the probabilistic nature of 
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extinction, many small populations will eventually go extinct when faced with these random 
risks (Caughley and Gunn 1996). 
 
Vehicles appear to be the primary cause of mortality for urban kit foxes, and most strikes occur 
on arterial roads, which have higher traffic volumes and speed limits (Bjurlin et al. 2005; Cypher 
et al. 2005).  Two-lane roads may not be as dangerous for kit foxes as are major arterial roads 
(Cypher et al. 2005).  Kit foxes are more frequently struck near intersections between major 
roads and other linear rights-of-way, such as railroads, canals, and other roads.  These most 
likely function as movement corridors for kit foxes, and the foxes do not appear to avoid roads 
for denning sites (Bjurlin et al. 2005). 
 
The diets and habitats selected by coyotes (Canis latrans) and kit foxes living in the same areas 
are often quite similar (Cypher and Spencer 1998).  Hence, the potential for resource competition 
between these species may be quite high when prey resources are scarce, such as during 
droughts, which are quite common in semiarid central California.  Land conversions and 
associated human activities have led to changes in the distribution and abundance of coyotes, 
which compete with kit foxes for resources. 
 
Coyotes are the primary cause of mortality for kit foxes in most areas (Cypher et al. 2003).  The 
threat to kit foxes from red foxes (Vulpes vulpes) is still being evaluated, but the potential for 
both interference and exploitative competition is high (Cypher et al. 2001).  The red fox is a 
highly adaptable species, able to persist in agricultural lands; they do not depend on dens for 
cover, they are highly mobile, which facilitates avoiding dangers and locating food, and they are 
highly omnivorous.  Coyotes occur in most areas with abundant populations of San Joaquin kit 
foxes.  During the past few decades, coyote abundance has increased in many areas owing to a 
decrease in ranching, favorable landscape changes, and reduced control efforts (Orloff et al. 
1986; Cypher and Scrivner 1992; White and Ralls 1993; White et al. 1996).  Although coyotes 
are common in both natural and agricultural landscapes, they pose a greater predation threat to 
the kit fox on agricultural lands because of the decreased availability or absence of escape dens 
and vegetative cover (Cypher et al. 2005). 
 
Coyotes may kill San Joaquin kit foxes in an attempt to reduce resource competition.  Injuries 
from coyotes accounted for 50 to 87 percent of the mortalities of radio-collared kit foxes at 
Camp Roberts, the Carrizo Plain Natural Area, the Lokern Natural Area, and the Naval 
Petroleum Reserves (Cypher and Scrivner 1992; Standley et al. 1992; Ralls and White 1995; 
Spiegel 1996). 
 
Some methods of pest and rodent control pose a threat to kit foxes through direct or secondary 
poisoning, and these threats are often encountered in agricultural settings.  Kit foxes may be 
killed if they ingest rodenticide in a bait application, or if they eat a rodent that has consumed the 
bait.  Even sublethal doses of rodenticides may lead to the death of these animals by impairing 
their ability to escape predators or find food.  Pesticides and rodenticides may also indirectly 
affect the survival of kit foxes by reducing the abundances of their staple prey species.  For 
example, the California ground squirrel, which is the staple prey of kit foxes in the northern 
portion of their range and on agricultural lands, was thought to have been eliminated from Contra 
Costa County in 1975, after extensive rodent eradication programs.  Field observations indicated 
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that the long-term use of ground squirrel poisons in this county severely reduced kit fox 
abundance through secondary poisoning and the suppression of populations of its staple prey 
(Orloff et al. 1986). 
 
Historically, kit foxes may have existed in a metapopulation structure of core and satellite 
populations, some of which periodically experienced local extinctions and recolonization 
(Service 1998).  However, today’s populations exist in an environment drastically different from 
the historical one, and extensive habitat fragmentation has resulted in geographic isolation, 
smaller population sizes, and reduced genetic exchange among populations.  This increases the 
vulnerability of kit fox populations to extirpation. 
 
Populations of kit foxes are extremely susceptible to the risks associated with small population 
size and isolation because they are characterized by marked instability in population density.  For 
example, the relative abundance of kit foxes at the Naval Petroleum Reserves, California, 
decreased ten-fold between 1981 to 1983, increased seven-fold between 1991 to 1994, and then 
decreased two-fold in 1995 (Cypher and Scrivner 1992; Cypher and Spencer 1998). 
 
The destruction and fragmentation of habitat could also eventually lead to reduced genetic 
variation in populations of kit foxes that are small and geographically isolated.  Genetic 
assessments indicate that historical gene flow among populations was quite high, and that gene 
flow between populations is still occurring (Schwartz et al. 2005).  Kit fox dispersal likely still 
maintains genetic variation throughout the range of the kit fox.  Disruption of kit fox dispersal 
abilities through habitat loss, however, could result in an increase in inbreeding and a loss of 
genetic variation.  These factors could increase the extinction risk for small, isolated populations 
of kit foxes by interacting with demography to reduce fecundity, juvenile survival, and lifespan 
(Lande 1988; Frankham and Ralls 1998; Saccheri et al. 1998). 
 
Recovery Objectives 
 
The San Joaquin kit fox is included in the Recovery Plan for Upland Species of the San Joaquin 
Valley, California (Service 1998).  The primary goal of the recovery strategy for kit foxes 
identified in the plan is to establish a complex of interconnected core and satellite populations 
throughout the species’ range.  The long-term viability of each of these core and satellite 
populations depends partly on periodic dispersal and genetic flow between them.  Therefore, kit 
fox movement corridors between these populations must be preserved and maintained. 
 
The Service and cooperating public, nonprofit, and private stakeholders are working to conserve 
habitat by establishing preserves, conservation banks, and conservation easements.  Threats to 
recovery of San Joaquin kit fox include loss of habitat to agricultural and urban development, 
effects of pesticide exposure, competitive exclusion by other canids, highly fluctuating 
population dynamics, isolation and loss of small subpopulations due to random events, habitat 
fragmentation, vehicle strikes, predation, and loss of prey. 
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Blunt-nosed Leopard Lizard 
 
The blunt-nosed leopard lizard was federally listed as endangered on March 11, 1967 (Service 
1967).  A recovery plan for the blunt-nosed leopard lizard was first prepared in 1980, revised in 
1985, and then superseded by the Recovery Plan for Upland Species of the San Joaquin Valley 
(Service 1998). 
 
The species is a relatively large lizard in the Iguanidae family, with a long regenerative tail, long 
powerful hind limbs, and a short blunt snout (Smith 1946; Stebbins 1985).  Though their under 
surface is uniformly white, the species exhibits tremendous variation in color and pattern on the 
back (Montanucci 1965, 1970), ranging from yellowish or light gray-brown to dark brown.  
Males are typically larger and weigh more than females; adults range in size from 3.4 to 4.7 
inches (Tollestrup 1982) and weigh between 0.8 and 1.5 ounces; (Uptain et al. 1985). 
 
The blunt-nosed leopard lizard is endemic to the San Joaquin Valley of Central California 
(Stejneger 1893; Smith 1946; Montanucci 1965, 1970; Tollestrup 1979a).  The species typically 
inhabits open, sparsely vegetated areas on the San Joquin Valley floor and surrounding foothills 
(Smith 1946; Montanucci 1965) in nonnative grassland and valley sink scrub communities 
(Holland 1986).  Other suitable habitat (Holland 1986) includes valley needlegrass (Nassella sp.) 
grassland, alkali playa, and Atriplex grassland (Tollestrup 1976). 
 
Blunt-nosed leopard lizards feed primarily on insects (mostly grasshoppers, crickets, and moths) 
and other lizards, although some plant material is eaten occasionally or, perhaps, unintentionally 
consumed with animal prey.  They appear to feed opportunistically on animals, eating whatever 
is available in the size range they can overcome and swallow (Service 2010b). 
 
Adult lizards often seek safety in burrows, while immature lizards use rock piles, trash piles, and 
brush.  The lizards use burrows constructed by mammals, such as kangaroo rats, for 
overwintering and aestivation.  Adult lizards hibernate during the colder months of winter and 
are less active in the hotter months of late summer.  Adults are active above ground from about 
March or April through September.  Hatchlings are active until mid-October or November, 
depending on weather. 
 
Blunt-nosed leopard lizards use small rodent burrows for shelter from predators and temperature 
extremes (Tollestrup 1979b).  Burrows are generally abandoned ground squirrel (Spermophilus 
beecheyi) tunnels or occupied or abandoned kangaroo rat (Dipodomys spp.) tunnels (Montanucci 
1965).  Each lizard will use several burrows but will avoid burrows occupied by other leopard 
lizards or predators (Service 2010b).  In low density burrow areas, lizards can construct shallow, 
simple tunnels in earth berms or under rocks (Montanucci 1965). 
 
Microhabitat use and home range characteristics of blunt-nosed leopard lizards were compared at 
two sites that differed in ground cover near Elk Hills in Buena Vista Valley that differed in 
ground cover (Warrick et al. 1998).  The authors reported that blunt-nosed leopard lizard 
microhabitat use differed significantly between the two study sites.  At the more densely 
vegetated site, blunt-nosed leopard lizards used dry wash areas significantly more than grassland, 
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floodplain, and road habitats.  Conversely, at the more sparsely vegetated site, grassland was 
used more than wash habitat, and hills were used less than all other habitats. 
 
Home ranges of individual blunt-nosed leopard lizards have been examined in several studies 
(Tollestrup 1979b; Warrick et al. 1998; and Germano et al. 2004).  Early studies estimated home 
ranges for both male and female individuals at less than 2.4 acres, but subsequent studies by 
Warrick et al. (1998) found the average male home range to be 10.48 acres and the average 
female home range size to be 4.99 acres.  Female ranges overlapped with up to four males’ home 
ranges but were not observed to overlap with other females’ ranges. 
 
Historically, blunt-nosed leopard lizards occurred in arid lands throughout much of the San 
Joaquin Valley and adjacent foothills.  This ranged from San Joaquin County in the north to the 
Tehachapi Mountains in the south, as well as in the Carrizo Plain and Cuyama Valley 
(Montanucci 1965; Germano and Williams 1992; McGuire 1996).  Lizard habitat has been 
significantly reduced, degraded, and fragmented by roads, agricultural development, petroleum 
and mineral extraction, livestock grazing, pesticide application, and off-road vehicle use.  Due to 
the expansion of agriculture and grazing, oil extraction, and urban development, the species is 
restricted to less than 15 percent of its historical range (Williams and Germano 1992; Jennings 
1995).  A comprehensive survey of the species’ entire historical range has never been completed.  
Thus, any changes in the range of the species from the time of listing are currently unknown 
(Service 2010b). 
 
The current known occupied range is in scattered parcels of undeveloped land and margins of 
developed land on the valley floor and in the foothills of the Coast Range.  Blunt-nosed leopard 
lizards occur from Merced and Madera Counties in the north through Fresno, Kings, Tulare, and 
Kern Counties to San Luis Obispo, Santa Barbara, and Ventura Counties in the south (Service 
1998). 
 
Comprehensive monitoring studies have not been conducted in the Ciervo-Panoche Natural Area 
or Merced and Madera Counties, in the northern portion of the species’ range.  However, such 
studies have been conducted in the southern portion of the its range, at Elkhorn Plain (Germano 
et al. 2004; Germano and Williams 2005), Semitropic Ridge (Warrick 2006), Lokern (Germano 
et al. 2005; Warrick 2006), Elk Hills (Quad Knopf 2006), Pixley National Wildlife Refuge 
(NWR; Service 2010c), Buttonwillow Ecological Reserve, Allensworth Ecological Reserve 
(Service 2010c), and Coles Levee Ecosystem Preserve (Quad Knopf 2005).  The studies show 
that population densities decreased below 5 individuals per acre during the wet years in the late 
1990s at Pixley NWR, while the density remains below 5 individual per acre in the Lokern area, 
the Elk Hills, and Coles Levee Ecosystem Preserve.  Population density estimates at Semitropic 
Ridge Preserve were also well below 4 individuals per acre during spring road surveys in 2005.  
Elkhorn Plain, however, has been reported to have the highest abundance and density of blunt-
nosed leopard lizards recorded in any area, with densities up to 40 adults per acre and 89 
hatchlings per acre (Germano and Williams 2005). 
 
Though population density estimates do not exist for the Ciervo-Panoche natural area, where 
suitable habitat exists in this area, the habitat has been noted as some of the best in the region 
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(Service 2010b).  Although most of this habitat remains on private lands, current land use is 
compatible with blunt-nosed leopard lizard persistence. 
 
Overall, the blunt-nosed leopard lizard is considered to be decreasing in abundance across its 
range (Service 2010b).  This conclusion is based on population instability and ongoing 
modification and conversion of existing habitat to agriculture, residential and commercial 
developments, and petroleum and mineral extraction.  Long-term studies conducted on the valley 
floor and foothill regions of southern San Joaquin Valley show blunt-nosed leopard lizard 
population instability, especially during years of above-average precipitation (Germano et al. 
2004; Germano et al. 2005; Germano and Williams 2005; Service 2010b).  The largest and most 
stable population of blunt-nosed leopard lizards on the valley floor is thought to be at Semitropic 
Ridge Preserve; however, the number of all lizards there has been decreasing since 2003 for 
unknown reasons. 
 
At the time the blunt-nosed leopard lizard was listed, the conversion of native habitat to 
agriculture was considered to be its primary threat.  Additional threats to the blunt-nosed leopard 
lizard were habitat fragmentation, mineral development (primarily for oil and gas extraction), 
inappropriate grazing levels, and agricultural pest control, primarily spraying for the beet 
leafhopper (Montanucci 1965).  Habitat disturbance, destruction, and fragmentation continue as 
the greatest threats to blunt-nosed leopard lizard populations.  Disturbances and modifications of 
habitats in areas of urban development, oil and natural gas exploration, and water banking 
development pose lesser but continuing threats because they degrade the habitat.  Direct 
mortality occurs when animals are killed in their burrows during construction, are killed by 
vehicle traffic, drown in oil, or fall into excavated areas from which they are unable to escape. 
 
Presently, additional habitat loss can be expected due to ongoing modification and conversion of 
existing habitat for agriculture, residential and commercial developments, oil and gas 
exploration, water banking facilities construction, and solar power developments. 
 
The Panoche Valley was identified as an important area for blunt-nosed leopard lizard within the 
Ciervo-Panoche Natural Area (Service 1998).  Panoche and Silver Creeks were identified as 
important dispersal corridors in the Ciervo-Panoche Natural Area (Service 1998; Loew et al. 
2005), but most of these areas remain unprotected and subject to residential and agricultural 
development. 
 
Livestock overgrazing may negatively affect blunt-nosed leopard lizards by soil compaction, 
damaging rodent burrows that the lizards depend on for cover, and stripping away vegetative 
cover used by both the lizard and its prey (Hansen et al. 1994).  However, the cessation of 
grazing is likely to be even more detrimental to blunt-nosed leopard lizard due to the dense 
growth of exotic grasses (Germano et al. 2001; Germano et al. 2005).  Annual grazing studies in 
the Lokern area from 1997 to 2005 have demonstrated the benefits of livestock grazing in 
reducing exotic grasses and increasing blunt-nosed leopard lizard numbers (Germano et al. 
2005).  As of 2015, the BLM office in Hollister, California, is updating its resource management 
plan (RMP) with respect to grazing in the Ciervo-Panoche area. 
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Recovery Objectives 
 
A recovery plan for the blunt-nosed leopard lizard was first prepared in 1980, was revised in 
1985, and was finally superseded by the Recovery Plan for Upland Species of the San Joaquin 
Valley, California (Service 1998).  According to the recovery plan, substantial habitat for blunt-
nosed leopard lizard is already in public ownership or a conservation program; however, 
appropriate habitat management prescriptions for these parcels are mostly unknown, and no 
parcels are being managed specifically for this species.  Therefore, three important factors in 
recovering the species are:  determining appropriate habitat management prescriptions, 
protecting additional habitat within the range of the species, and gathering data on population 
responses to environmental variation throughout the range. 
 
The 5-year review for the species recommended that it remain listed as endangered, based on 
habitat loss, fragmented populations, and current threats (Service 2010b).  According to the five-
year review, the downlisting criteria require the protection of 5 or more areas, each at least 5,997 
acres in size, including one area in the foothills of the Ciervo-Panoche natural area.  In the 
Ciervo-Panoche Natural Area, two BLM ACECs, separated by 2 miles, protect 4,800 acres and 
3,800 acres of contiguous blunt-nosed leopard lizard habitat.  Panoche Valley and dispersal 
corridors in western Fresno County, including Panoche and Silver Creeks, are specifically 
identified as important actions to facilitate recovery (Service 2010b). 
 
The recovery strategy requires that the Service takes the following actions: 
 

 Determine appropriate habitat management and compatible land uses for the blunt-
nosed leopard lizard 

 Protect additional habitat for them in key portions of their range 
 Gather additional data on population responses to environmental variation at 

representative sites in their existing geographic range (Service 1998) 
 
California Tiger Salamander 
 
The Service recognizes three distinct populations of the California tiger salamander: one in 
Sonoma County; one in northern Santa Barbara County; and the one under consideration in this 
biological opinion in central California.  On September 21, 2000, the Service listed the Santa 
Barbara County distinct population segment of the California tiger salamander as endangered 
(Service 2000).  On March 19, 2003, the Service listed the Sonoma County distinct population 
segment of the California tiger salamander as endangered (Service 2003).  On August 4, 2004, 
the Service published a final rule listing the California tiger salamander as threatened range-
wide, including the previously identified Sonoma and Santa Barbara distinct population 
segments (Service 2004).  On August 19, 2005, U.S.  District Judge William Alsup vacated the 
Service's downlisting of the Sonoma and Santa Barbara populations from endangered to 
threatened.  Thus, the Sonoma and Santa Barbara populations are listed as endangered, and the 
central California population is listed as threatened. 
 
The central California tiger salamander is endemic to the grassland community found in 
California’s Central Valley, the surrounding foothills, and coastal valleys (Fisher and Shaffer 
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1996).  The distribution of breeding locations of this species, and the other two distinct 
populations, does not naturally overlap with that of any other species of tiger salamander 
(Loredo et al. 1996, Petranka 1998, Stebbins 2003). 
 
The California tiger salamander is a large and stocky terrestrial salamander with small eyes and a 
broad, rounded snout.  Adults may reach a total length of 8.2 inches, with males generally 
averaging about 8 inches total length, and females averaging about 6.8 inches in total length.  For 
both sexes, the average snout-to-vent length is approximately 3.6 inches (Service 2000).  The 
small eyes have black irises and protrude from the head.  Coloration consists of white or pale 
yellow spots or bars on a black background on the back and sides.  The belly varies from almost 
uniform white or pale yellow to a variegated pattern of white or pale yellow and black.  Males 
can be distinguished from females, especially during the breeding season, by their swollen 
cloacae (a common chamber into which the intestinal, urinary, and reproductive canals 
discharge), larger tails, and larger overall size (Loredo and Van Vuren 1996). 
 
Historically, natural ephemeral vernal pools were the primary breeding habitats for California 
tiger salamanders (Twitty 1941, Fisher and Shaffer 1996, Petranka 1998).  However, with the 
conversion and loss of many vernal pools through farmland conversion and urban and suburban 
development, ephemeral and permanent ponds that have been created for livestock watering are 
now frequently used by the species (Fisher and Shaffer 1996, Robins and Vollmar 2002). 
 
California tiger salamanders spend the majority of their lives in upland habitats and cannot 
persist without them (Trenham and Shaffer 2005).  The upland component of California tiger 
salamander habitat typically consists of grassland savannah, but includes grasslands with 
scattered oak trees, and scrub or chaparral habitats (Shaffer et al. 1993, Service 2000).  Juvenile 
and adult California tiger salamanders spend the dry summer and fall months of the year in the 
burrows of small mammals, such as California ground squirrels and Botta's pocket gopher 
(Thomomys bottae) (Storer 1925, Loredo and Van Vuren 1996, Trenham 1998).  Burrow habitat 
created by ground squirrels and utilized by California tiger salamanders suggests a commensal 
relationship between the two species (Loredo et al. 1996).  Movement of California tiger 
salamanders within and among burrow systems continues for at least several months after 
juveniles and adults leave the ponds (Trenham 2001).  California tiger salamanders cannot dig 
their own burrows, and as a result, their presence is associated with burrowing mammals 
(Seymour and Westphal 1994).  Active ground-burrowing rodent populations likely are required 
to sustain California tiger salamanders because inactive burrow systems become progressively 
unsuitable over time (Service 2004).  Loredo et al. (1996) found that California ground squirrel 
burrow systems collapsed within 18 months following abandonment by, or loss of, the mammals. 
 
California tiger salamanders have been found in upland habitats various distances from aquatic 
breeding habitats.  In a trapping study in Contra Costa County, California tiger salamanders were 
trapped approximately 2,625 feet to 3,940 feet away from potential breeding habitat (Service 
2004).  During a mark and recapture study in the Upper Carmel River Valley in Monterey 
County, Trenham et al. (2000) observed California tiger salamanders dispersing up to 2,200 feet 
between breeding ponds between years.  In research at Olcott Lake in Solano County, Trenham 
and Shaffer (2005) captured California tiger salamanders in traps installed 1,312 feet from the 
breeding pond. 
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Adults enter breeding ponds during fall and winter rains, typically from October through 
February (Storer 1925, Loredo and Van Vuren 1996, Trenham et al. 2000).  Males migrate to the 
breeding ponds before females (Twitty 1941, Shaffer et al. 1993, Loredo and Van Vuren 1996, 
Trenham 1998).  Males usually remain in the ponds for an average of about 6 to 8 weeks, while 
females stay for approximately 1 to 2 weeks.  In dry years, both sexes may stay for shorter 
periods (Loredo and Van Vuren 1996, Trenham 1998). 
 
Females attach their eggs singly or, in rare circumstances, in groups of two to four, to twigs, 
grass stems, vegetation, or debris in the water (Storer 1925, Twitty 1941).  In ponds with little or 
no vegetation, females may attach eggs to objects, such as rocks and boards on the bottom 
(Jennings and Hayes 1994).  In drought years, the seasonal pools may not form and the adults 
may not breed (Barry and Shaffer 1994).  The eggs hatch in 10 to 14 days with newly hatched 
salamanders (larvae) ranging in size from 0.5 to 0.6 inch in total length (Petranka 1998).  The 
larvae are aquatic.  Each is yellowish gray in color and has a broad, plump head; large, feathery 
external gills; and broad dorsal fins that extend well onto its back.  The larvae feed on 
zooplankton, small crustaceans, and aquatic insects for about 6 weeks after hatching, after which 
they switch to larger prey (Anderson 1968).  Larger larvae have been known to consume smaller 
tadpoles of tree frogs (Pseudacris spp.) and California red-legged frogs (Rana draytonii) 
(Anderson 1968).  California tiger salamander larvae are among the top aquatic predators in 
seasonal pool ecosystems. 
 
The larval stage of the California tiger salamander usually lasts 3 to 6 months, because most 
seasonal ponds and pools dry up during the summer (Petranka 1998).  Amphibian larvae must 
grow to a critical minimum body size before they can metamorphose to the terrestrial stage 
(Wilbur and Collins 1973).  Larvae collected near Stockton in the Central Valley during April 
varied from 1.9 to 2.3 inches in length (Storer 1925).  Feaver (1971) found that larvae 
metamorphosed and left the breeding pools 60 to 94 days after the eggs had been laid, with 
larvae developing faster in smaller, more rapidly drying pools.  The longer the inundation period, 
the larger the larvae and metamorphosed juveniles are able to grow, and the more likely they are 
to survive and reproduce (Semlitsch et al. 1988, Pechmann et al. 2001).  The larvae perish if a 
site dries before they complete metamorphosis (Anderson 1968, Feaver 1971).  Pechmann et al. 
(2001) found a strong positive correlation between inundation period and total number of 
metamorphosing juvenile amphibians, including tiger salamanders. 
 
Metamorphosed juveniles leave the breeding sites in the late spring or early summer.  Like the 
adults, juveniles may emerge from these retreats to feed during nights of high relative humidity 
(Storer 1925, Shaffer et al. 1993) before settling in their selected upland sites for the dry, hot 
summer months.  While most California tiger salamanders rely on rodent burrows for shelter, 
some individuals may utilize soil crevices as temporary shelter during upland migrations (Loredo 
et al. 1996).  Mortality of juveniles during their first summer exceeds 50 percent (Trenham 
1998).  Emergence from upland habitat in hot, dry weather occasionally results in mass mortality 
of juveniles (Holland et al. 1990). 
 
We do not have data regarding the absolute number of California tiger salamanders due to the 
fact that they spend most of their lives underground.  Virtually nothing is known concerning the 
historical abundance of the species.  At one study site in Monterey County, Trenham et al. 
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(2000) found the number of breeding adults visiting a pond varied from 57 to 244 individuals.  A 
Contra Costa County breeding site approximately 124 miles north of the Trenham et al. (2000) 
study site in Monterey County showed a similar pattern of variation, suggesting that such 
fluctuations are typical (Loredo and Van Vuren 1996).  At the local landscape level, nearby 
breeding ponds can vary by at least an order of magnitude in the number of individuals visiting a 
pond, and these differences appear to be stable across years (Trenham et al. 2001). 
 
Lifetime reproductive success for California tiger salamanders is typically low.  Less than 50 
percent breed more than once (Trenham et al. 2000).  In part, this is due to the extended length of 
time it takes for California tiger salamanders to reach sexual maturity; most do not breed until 4 
or 5 years of age.  Combined with low survivorship of metamorphs [in some populations, less 
than 5 percent of marked juveniles survive to become breeding adults (Trenham 1998)], low 
reproductive success limits California tiger salamander populations.  Because of this low 
recruitment, isolated subpopulations can decline greatly from unusual, randomly occurring 
natural events as well as from human-caused factors that reduce breeding success and individual 
survival.  Based on metapopulation theory (Hanski and Gilpin 1991), factors that repeatedly 
lower breeding success in isolated ponds that are too far from other ponds for migrating 
individuals to replenish the population further threaten the survival of a local population. 
 
The California tiger salamander is threatened primarily by the destruction, degradation, and 
fragmentation of upland and aquatic habitats, primarily resulting from the conversion of these 
habitats by urban, commercial, and intensive agricultural activities (Service 2000; 2003; 2004).  
Additional threats to the species include hybridization with introduced nonnative barred tiger 
salamanders (A.  tigrinum mavortium) (Service 2000, 2004), destructive rodent-control 
techniques (e.g., deep-ripping of burrow areas, use of fumigants) (Service 2003), reduced 
survival due to the presence of mosquitofish (Gambusia affinis) (Leyse and Lawlor 2000), and 
mortality on roads due to vehicles (Service 2000).  Disease, particularly chytridiomycosis and 
ranaviruses, and the spread of disease by nonnative amphibians, are discussed in the listing rule 
as an additional threat to the species (Service 2004). 
 
Recovery Objectives 
 
A recovery plan for the central California population of the California tiger salamander has not 
been completed; however, the 2004 listing rule (Service 2004) outlines conservation measures 
for protection and recovery of the species.  The Service has concluded that protection and 
recovery of the California tiger salamander will require reduction of the threats from destruction, 
fragmentation, and degradation of wetland and associated upland habitats due to urban 
development, conversion of habitat to intensive agriculture, predation by nonnative species, 
disease, contaminants, agricultural and landscaping contaminants, rodent and mosquito control, 
road-crossing mortality, hybridization with nonnative tiger salamanders, and some livestock 
grazing practices.  Threats from pesticide drift also must be reduced.  These threats should be 
considered when management actions are taken in habitats currently and potentially occupied by 
the California tiger salamander, and areas deemed important for dispersal and connectivity or 
corridors between known locations of this species.  Monitoring also should be undertaken for 
any management actions or scientific investigations designed to address these threats or their 
impacts. 



Michael S. Jewell (08EVEN00-2015-F-0328)  51 

ENVIRONMENTAL BASELINE  
 
Action Area  
 
The implementing regulations for Section 7(a)(2) of the Act define action area as all areas to be 
affected directly or indirectly by the Federal action and not merely the immediate area involved 
in the action (50 CFR, Part 402.02).  The action area for this biological opinion encompasses all 
areas that may be directly or indirectly affected by construction and operation activities for the 
proposed project.  It also encompasses the broader area that, while outside and next to the 
construction zone, may be directly or indirectly affected by vibrations, noise, dust, or movement 
associated with the proposed project.  It also includes areas that may be affected by the 
implementation of the conservation measures. 
 
The Action Area for this consultation consists of the following:  

 
 2,506-acre project footprint 
 2,514-acre Valley Floor Conservation Lands 
 10,722-acre Valadeao Ranch Conservation Lands 
 10,890-acre Silver Creek Conservation Lands 
 Little Panoche Road from the Interstate 5 staging area to the intersection with Panoche 

Road 
 County Roads where the speed limit of project vehicles is reduced 

 
Habitat Characteristics of the Action Area 
 
The action area is in Fresno and San Benito Counties and lies on the western edge of the San 
Joaquin Valley in the Diablo Range.  Soils in the area are derived predominantly from marine 
sediments (sandstone and shale).  These support a sparse vegetative cover on most hillsides, with 
more vegetative cover generally associated with flatter valley floor areas and hillslopes at higher 
elevations. 
 
The action area experiences a Mediterranean climate, with dry hot summers and cool wet 
winters.  However, this region does not experience heavy rainfall.  Annual precipitation in the 
general vicinity of the site ranges from 8 to 10 inches.  Approximately 85 percent of precipitation 
falls between October and March.  Temperatures average approximately 80 degrees Fahrenheit 
(˚F) in the summer and 40˚F in the winter; mid-summer temperatures are often over 100˚F, and 
winter lows can be close to freezing.  Nearly all precipitation infiltrates the site’s soils and flows 
in creeks and drainages when soil capacity has been reached. 
 
Habitats in the action area are largely composed of annual nonnative grasslands.  Other habitats 
identified in the Action Area include subshrub/scrub lands, oak woodlands, and wetlands (PVS 
2014).  For a full description of habitat types, see Appendix F of the biological assessment (PVS 
2014). 
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Existing Conditions in the Action Area 
 
The land in the general vicinity of the action area has been grazed for over 150 years.  The 
Panoche Valley has historically been sparsely inhabited, with few buildings. 
 
The proposed project footprint is dominated by introduced annual grasslands, but this area 
supports several seasonally flooded pools and stock ponds, predominantly in the northern portion 
along unnamed washes.  Habitat for aquatic species and amphibians in the proposed project 
footprint is limited to the few stock ponds and ephemeral pools. 
 
The Valley Floor Conservation Lands are dominated by introduced annual grasslands.  These 
lands also contain Panoche and Las Aguilas Creeks, which are ephemeral streams that are dry in 
the summer.  Smaller washes and drainages feed these larger creeks.  The conservation lands 
also support seasonally flooded pools and stock ponds. 
 
The Valadeao Ranch Conservation Lands are dominated by introduced annual grasslands and 
ephedra shrublands, though they support several relatively small upland habitats.  The Valadeao 
Ranch Conservation Lands also contain wetlands:  ephemeral, seasonal, and perennial springs 
and seasonally flooded ponds, stock ponds, and riparian habitats. 
 
The Silver Creek Conservation Lands are also dominated by introduced annual grasslands and 
ephedra shrublands.  These Lands also contain wetland habitats: seeps and springs, stock ponds, 
and riparian habitats along Panoche and Silver Creeks. 
 
The conservation lands are surrounded by private cattle ranches and BLM-administered lands.  
The surrounding land uses are primarily cattle ranching and open space.  BLM-administered 
lands are extensive in the Ciervo-Panoche Natural Area surrounding the site. 
 
Previous Consultations in the Action Area 
 
We have no record of previous section 7 consultations or existing Section 10 habitat 
conservation plans in the action area. 
 
Status of the Species in the Action Area 
 
Information to develop this section includes CNDDB records, reports submitted to the Service, 
published literature, and surveys completed specifically for this project.  A complete description 
of the survey methods utilized for this project can be found in the biological assessment and its 
appendices (PVS 2014). 
 
Giant Kangaroo Rat 
 
The total giant kangaroo rat source population area in the Panoche Valley is estimated at 2,288 
acres (Service 1998; Service 2010a).  The Silver Creek Ranch supports approximately 90 percent 
(2,065.8 acres) of the source population area (Service 2010a). 
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Density estimates were not conducted for the entire action area.  A literature review revealed 
estimates of giant kangaroo rat density, ranging from less than 1 to 271.7 per acre rangewide.  
Williams (1992) estimated the Panoche Valley population at 0.82 per acre.  Most giant kangaroo 
rat research and studies to date have occurred in the southern portion of the range; however, 
three papers presented population density estimates for the northern portion of their range in the 
vicinity of the action area (Grinnel 1932; Williams 1992; and Williams et al. 1995).  All three 
researchers presented densities estimated in above average precipitation years; therefore, the 
assumption is that the estimates in these papers are on the high end of population densities that 
may occur in normal precipitation years.  The project proponents’ biological assessment 
summarizes the results of these studies as they pertain to the vicinity of the action area (PVS 
2014). 
 
Biologists conducting reconnaissance surveys in April 2009 found evidence of giant kangaroo rat 
precincts and scat throughout the action area.  Multiple focused biological surveys were 
conducted in the action area between 2009 and 2013; these surveys documented the presence of 
giant kangaroo rats in multiple locations.  Survey methods included distance sampling, 
occupancy sampling, and 100 percent coverage surveys for the species, as well as additional 
biological surveys where evidence of giant kangaroo rat was observed incidentally. 
 
Distribution surveys 
 
A 100 percent coverage survey for giant kangaroo rat in the proposed project footprint was 
conducted, and a grid-based population estimate was completed in February/March 2013.  
Follow-up surveys were conducted in July 2013, to verify and update the status of inactive sites. 
 
For field surveys, biologists used a grid sampling system whereby 30-meter by 30-meter grids 
were evaluated for the presence or sign of giant kangaroo rats.  Grids were arranged along north-
south parallel transects.  Surveyors inspected each grid square for evidence of giant kangaroo rat 
precincts.  Burrow precincts were considered occupied based on presence of scat, tracks, tail-
drags, pit caches, fresh excavations, and cropped vegetation around a series of suitably sized 
horizontal and vertical burrow openings.  Precincts that did not appear to be occupied were 
identified and mapped as inactive.  Precincts were considered unoccupied when characteristic 
horizontal and vertical burrow openings and the surrounding area were devoid of fresh scat, 
tracks, fresh digging, and cropped vegetation.  Evidence of other congeneric species was also 
noted and recorded as “other kangaroo rat.” 
 
In the proposed project footprint and Valley Floor Conservation Lands, the surveyed grid 
accounted for 100 percent coverage plus a 152-meter (500-foot) buffer in areas where landowner 
access was granted.  Transects were systematically distributed across the proposed project 
footprint and Valley Floor Conservation Lands and included areas identified as high and low 
suitability habitats in past studies.  The Valadeao Ranch and Silver Creek Conservation Lands 
were surveyed using the same method described above but with wider transects.  No buffers 
were surveyed for these conservation lands since surveyors did not have landowner access 
outside these areas.  These surveys were designed to cover approximately 20 to 30 percent of the 
conservation lands; therefore, transect spacing was approximately 148 meters. 
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A total of 48,446 survey grid cells were evaluated for giant kangaroo rat presence in the 
proposed project footprint (16,775 cells), Valley Floor Conservation Lands (11,190 cells), 
Valadeao Ranch Conservation Lands (10,166 cells), and Silver Creek Ranch Conservation Lands 
(10,309 cells).  Active cells comprised 1.8 percent of cells in the footprint, 9 percent of cells in 
the Valley Floor Conservation Lands, 1 percent of cells in the Valadeao Ranch Conservation 
Lands, and 23 percent of cells in the Silver Creek Ranch Conservation Lands (PVS 2014). 
 
Based on this survey information, giant kangaroo rat colonial concentrations were delineated and 
mapped.  Four of the larger colony concentrations within the proposed project footprint were 
converted to avoidance areas and added to the Valley Floor Conservation Lands.  These areas 
were selected due to the large numbers of concentrated active and inactive giant kangaroo rat 
precincts, the presence of high quality habitat, and direct connectivity to protected lands, such as 
the Valley Floor Conservation Land, Valadeao Ranch Conservation Lands, and adjacent BLM-
administered land. 
 
The survey results were used to estimate the number of giant kangaroo rats potentially supported 
in the proposed project footprint.  Project biologists performing the surveys assumed, 
conservatively, that all 197 active cells were in high quality habitat, even though habitat quality 
in much of the proposed project footprint appears to be compromised due to past land use 
practices such as agriculture (PVS 2014).  Without a density estimate of individuals per active 
cell, project biologists assumed that each active cell in the proposed project footprint is occupied 
by a minimum of at least one individual giant kangaroo rat.  Using this minimum density 
estimate of one individual per active survey cell in the proposed project footprint, a minimum of 
197 individuals would be expected to occur.  Giant kangaroo rat populations can fluctuate 
significantly from year to year.  It is reasonable to expect through natural recruitment that an 
increase in population would result in greater occupancy of the proposed project footprint. 
 
Using a minimum density estimate of one individual kangaroo rat per active cell is likely to 
result in a severe underestimate of the actual number of individuals present.  However, 
scientifically-derived densities of giant kangaroo rat in the proposed project footprint are not 
available in the literature.  The only colony evaluated in Williams (1992) from the Panoche 
Valley was not trapped, and no density estimate for that colony was calculated.  More broadly 
across the Panoche region, other density estimates are available for Silver Creek Ranch, in the 
vicinity of Valadeao Ranch, and on the east side of the Panoche Region in the vicinity of the 
Panoche Creek alluvial fan.  Of these, the proposed project footprint is most likely more similar 
to Valadeao Ranch than Silver Creek Ranch or Panoche Creek, given the very high quality 
habitat conditions on the latter two compared to the lower quality of the project site habitat.  
Therefore, to develop a more accurate estimate of the number of individuals in the project area 
we used the maximum measured density for the Valadeao Ranch area, 7.9 giant kangaroo rats 
per acre (based on Williams et al. 1995) as a surrogate estimate for the project site.  Using this 
approach, we determine that up to 347 giant kangaroo rats may be present in the proposed 
project footprint.  After 4 years of drought conditions, the current population (in 2015) is 
expected to be lower than this projected density.  We then applied a conservative 50 percent 
increase in the population (“Anticipated Population Growth Rate”) from 2014 due to 
reproduction during several years of drought conditions.  Based on these calculations, presented 
in Table 6, we estimate that 521 individuals may be affected by project activities. 
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The giant kangaroo rat is a species that has periodic population irruptions, resulting in large 
increases in numbers and potentially large areas of adjacent habitat becoming occupied over very 
short periods.  Although these population increases may follow years of favorable precipitation, 
a direct causative link has not been determined.  When these events occur, populations can 
increase greatly.  While this type of population increase is an observed phenomenon, predicting 
the resulting population in a particular area (e.g., the proposed project footprint) is problematic 
and not the typical condition. 
 
Threats to giant kangaroo rats in the action area include the conversion of native habitats to 
agriculture and other land uses, construction of solar energy facilities, and fragmentation of 
habitat from roads, transmission lines, and other linear features. 
 

Table 6 
Population estimate for giant kangaroo rat on the project site. 

(note:  the estimate for the number of individuals is rounded up to the nearest whole 
individual, because you cannot have a fraction of an animal) 

Active Survey 
Cells 

 Survey cell size  Active Acres 

     

197 x 0.2224 acres = 43.8128 

Active Acres  
Density Estimate 

(Individuals per Acre) 
 Number of Individuals 

     

43.8128 x 7.9 = 347 

Number of 
Individuals 

 
Anticipated Population 

Growth Rate 
 

Number of Individuals 
Expected in Project 

Footprint 

347 x 1.5 = 521 

 
 
Recovery 
 
The population of giant kangaroo rats in the action area is part of the Panoche Region 
population, one of the three largest populations of the species remaining (Service 1998).  
Specific recovery actions to protect habitat include protecting additional lands supporting key 
populations of the species.  The Silver Creek Ranch is specifically identified as needing 
protection in the recovery plan.  Project biologists used different survey methods for estimating 
the population levels on the conservation lands compared to the methods used for the project site.  
As a result, it is difficult to make an accurate comparison of the population size of giant 
kangaroo rats on the project site and on the conservation lands.  Using the information provided 
by project biologists, 2,837 active surveys cells were identified on the conservation lands.  If we 
apply the same estimate of 7.9 individuals per acre (Williams et al. 1995), presented in Table 7, 
we estimate the population of giant kangaroo rats on the conservation lands is 4,985 individuals.  
However, the methods of assessing population levels on the conservation lands were 
significantly different than those used on the project site.  Due to these different methods, the 
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population estimate derived in Table 7 should be used cautiously in comparison to the estimate 
for the project site.  Rather, we use these calculations to provide a coarse comparison between 
the areas; we conclude that giant kangaroo rats are present and likely in significantly higher 
numbers on the conservation lands compared to the project site. 

 
Table 7 

Population estimate for giant kangaroo rat on conservation lands. 
(note:  the estimate for the number of individuals is rounded up to the nearest whole 

individual, because you cannot have a fraction of an animal) 

Active Survey 
Cells 

 Survey cell size  Active Acres 

     

2,837 x 0.2224 acres = 630.9488 

Active Acres  
Density Estimate 

(Individuals per Acre) 
 Number of Individuals 

     

630.9488 x 7.9 = 4,985 

 
 
San Joaquin Kit Fox 
 
San Joaquin kit foxes are known to occur in the proposed project footprint.  In addition to data 
collected in 2010 (135 5-acre plots visited 5 times each), a series of focused biological surveys 
have been performed on the proposed project footprint since April 2009.  These surveys have 
provided general information about the abundance and distribution of San Joaquin kit foxes in 
the action area. 
 
Scat-Sniffing Dog Surveys 
 
Evidence of San Joaquin kit fox in the proposed project footprint, Valley Floor Conservation 
Lands, and portions of the Valadeao Ranch Conservation Lands was gathered during scat-
sniffing dog surveys.  These surveys were conducted between July 30 and August 16, 2010, and 
consisted of walking transects with dogs trained to detect San Joaquin kit fox scat (PVS 2014).  
During these surveys, scat specimens were collected and sent to the Smithsonian Institution for 
DNA analysis.  Results of analysis indicate that 11 male and 11 female San Joaquin kit foxes 
were identified in the survey area.  Sixteen San Joaquin kit fox occurred either in the proposed 
solar generation facility area or in close proximity to the proposed solar generation facility.  
Thirteen were located exclusively on the conservation lands.  As the scat-sniffing dog surveys 
were conducted at the end of the summer 2010, the data collected represents an estimate of the 
number of individuals in the study area during a year of normal precipitation cycle. 
 
Spotlight Surveys 
 
Twenty full nighttime spotlight surveys on the Silver Creek Ranch Conservation Lands produced 
between 2 and 10 San Joaquin kit fox observations per night.  A total of 137 detections of San 
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Joaquin kit fox and 11 detections classified as probable San Joaquin kit fox have occurred to 
date.  Individuals were detected in drainages, on flat land, on hillslopes, and even on ridges or 
hills.  The spotlight survey results provide information for presence of the species but were not 
able to distinguish individuals thus providing density or population size. 
 
Camera Trap Surveys 
 
San Joaquin kit foxes were recorded at 17 out of 20 camera stations on the Silver Creek Ranch 
Conservation Lands in October 2012.  All camera traps were placed at least a half-mile from 
each other.  The 17 detections occurred during 119 of 275 trap nights, resulting in approximately 
43 percent detection rate.  Individual camera trap detections of San Joaquin kit fox ranged from 0 
percent to almost 64 percent detection.  Only one station detected two individual kit foxes in the 
same photo; all other stations detected one at a time. 
 
San Joaquin kit foxes rarely exhibit unique identifying features; thus, individuals are difficult to 
distinguish in a camera trap survey.  Therefore, it is not possible to confirm the exact number 
that visited any given camera trap location (PVS 2014). 
 
Den locations 
 
Concurrent with the 2013 giant kangaroo rat surveys, all known San Joaquin kit fox den and 
natal den locations were recorded and mapped.  A total of 45 dens was observed in the action 
area, 37 known adult dens and 8 natal dens.  The Valley Floor Conservation Lands supported the 
highest number of dens (17 dens and 5 natal dens), followed by the Valadeao Ranch 
Conservation Lands (11 dens and 1 natal den), Silver Creek Ranch Conservation Lands (7 dens 
and 1 natal den), and the proposed project footprint (2 dens and 1 natal den). 
 
Threats to San Joaquin kit fox in the action area include the conversion of native habitats to 
agriculture and other land uses, construction of solar energy facilities, and fragmentation of 
habitat from roads, transmission lines, and other linear features. 
 
Recovery 
 
The Ciervo-Panoche Natural Area of western Fresno and eastern San Benito Counties is 
identified as one of the three core populations of San Joaquin kit fox (Service 1998); San Joaquin 
kit fox in the action area would be included in this core population.  Protection of natural lands in 
the Ciervo-Panoche Natural Area is identified as a specific recovery action in the recovery plan. 
 
Impacts of genetic isolation may already be apparent in the Panoche population revealed by low 
allelic diversity.  The Panoche population is located in a small, relatively isolated valley and also 
appears to be experiencing a low number of migrants into the population (Schwartz et al. 2005). 
 
Blunt-Nosed Leopard Lizard 
 
The blunt-nosed leopard lizard is known to occur in the action area and in the vicinity of the 
project footprint. 
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Few study authors have calculated population density estimates for the blunt-nosed leopard 
lizard.  Studies conducted in the Elkhorn Plain and Pixley National Widlife Refuge estimated 
population density of blunt-nosed leopard lizard to be between 0.1 and 33.32 individuals per 
acre.  None of these studies took place in a shrubless grassland habitat found in the Panoche 
Valley and proposed project footprint, so these population density estimates may not directly 
compare to the Panoche Valley but are the best density estimates available. 
 
Abridged Surveys 
 
Abridged protocol-level adult blunt-nosed leopard lizard surveys (i.e., not for the complete 
duration required by the protocol) were completed between June 10 and July 15, 2009, on USGS 
Sections 10 and 15 of the USGS 7.5-minute Panoche quadrangle, in portions of the proposed 
project footprint and Valley Floor Conservation Lands.  Surveys consisted of the following: 
 

 3.5 full-coverage surveys for adult blunt-nosed leopard lizard on Section 15 between June 
10 and July 15, 2009 

 Eight full-coverage adult blunt-nosed leopard lizard surveys on Section 10 between June 
10 and July 15, 2009 

 Five full-coverage juvenile blunt-nosed leopard lizard surveys Sections 10 and 15 
between August 3 and September 1, 2009  
 

In late April 2010, the project proponent initiated surveys and sampling spread over the entire 
proposed project footprint and Valley Floor Conservation Lands.  This entailed full-protocol 
adult season blunt-nosed leopard lizards on Section 16, covering portions of both the proposed 
project footprint and the Valley Floor Conservation Lands. 
 
No blunt-nosed leopard lizards were observed in Section 10 at any time during the 2009 surveys; 
however, two adults were detected in Section 10, in the 100-year floodplain of Las Aguilas 
Creek, during the occupancy sampling in 2010.  The adult blunt-nosed leopard lizards in Section 
15 were mainly found in association with Panoche and Las Aguilas Creeks, which is consistent 
with known habitat preferences of washes and floodplains (Warrick et al. 1998), especially in 
areas where dense vegetation comprises the upland habitat.  Juvenile blunt-nosed leopard lizards 
were found along washes and farther into the upland habitat as they dispersed.  Adult blunt-
nosed leopard lizards were observed in and near Panoche Creek in Sections 10, 14, 15, and 16 
during the 2010 surveys (see Figure 21 of PVS 2014). 
 
No blunt-nosed leopard lizards were observed on the Valadeao Ranch Conservation Lands, 
although suitable habitat is contiguous with the western and southeastern edges of the proposed 
project footprint.  Additional potential habitat occurs on the floor of Little Panoche Valley, in the 
northern portion of the Valadeao Ranch Conservation Lands. 
 
Silver Creek Ranch Surveys 
 
Four blunt-nosed leopard lizards were observed on the Silver Creek Ranch Conservation Lands 
in dry washes during reconnaissance surveys between August 30 and September 3, 2010.  In 
addition, focused blunt-nosed leopard lizard surveys were conducted on the Silver Creek Ranch 
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Conservation Lands in September of 2012.  Because all blunt-nosed leopard lizards were 
observed in or near washes in the abridged protocol-level surveys in 2009 and full protocol-level 
surveys in 2010, the Silver Creek Ranch Conservation Land surveys targeted survey areas on the 
drainages of the ranch. 
 
Blunt-nosed leopard lizard focused surveys were conducted from September 10 through 17, 
2012, on the Silver Creek Ranch Conservation Lands.  Surveys consisted of a team of three 
biologists traversing drainages on foot; one biologist walked in the drainage and two biologists 
walked on either side.  Focused blunt-nosed leopard lizard surveys were conducted according to 
specifications in the survey protocol, except that drainages were targeted and surveys were 
conducted on September 17 (2 days past the range of survey dates in the protocol).  However, 
Dr. Jennings, a noted California herpetologist assisting with the surveys, determined that the 
weather was still warm enough to continue with surveys, as evidenced by incidental blunt-nosed 
leopard lizard sightings through September 21, 2012. 
 
During blunt-nosed leopard lizard focused surveys, juvenile blunt-nosed leopard lizards were 
observed in drainages, on hillslopes, and even on rocks on top of ridges.  In addition, blunt-nosed 
leopard lizards were incidentally observed during giant kangaroo rat focused surveys from 
September 11 through 21, 2012.  Most of these incidental observations were not associated with 
a drainage.  Thirty-one blunt-nosed leopard lizards were observed during focused surveys, and 
there were 30 incidental blunt-nosed leopard lizard detections during giant kangaroo rat focused 
surveys.  Sixty-one blunt-nosed leopard lizards were detected in a 2-week period.  All blunt-
nosed leopard lizards observed were juveniles, except for two subadults. 
 
Full Protocol Surveys 
 
Adult surveys were conducted over the 2013 season, between May 9 and July 13, 2013.  No 
blunt-nosed leopard lizards were found in the proposed project footprint during the 2013 adult 
season surveys.  During the same period, biologists observed a total of 27 blunt-nosed leopard 
lizards in the Valley Floor Conservation Lands with the majority of the observations associated 
with the wash habitat along Panoche Creek.  This indicates that blunt-nosed leopard lizards were 
active in the area, with no observations in the project footprint. 
 
Biologists completed hatchling and subadult 2013 season surveys between August 2 and 
September 10, 2013, during which a total of 13 blunt-nosed leopard lizards was observed.  Most 
of the observations made during the hatchling and subadult season surveys were associated with 
the wash habitat along Panoche Creek in the Valley Floor Conservation Lands; however, there 
was one observation of a hatchling made in the proposed project footprint, just north of the 
Valley Floor Conservation Lands boundary that encompasses Las Aguilas Creek (PVS 2014).  
The proposed project footprint boundaries were modified to avoid this observation using a 52.4-
acre buffer. 
 
Conservation Lands Surveys 
 
No species-specific surveys for blunt-nosed leopard lizard have been conducted in the Valadeao 
Ranch Conservation Lands, and no blunt-nosed leopard lizards have been incidentally observed 
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there during other surveys.  Population density cannot be estimated for the Valadeao Ranch 
Conservation Lands until surveys have been completed; however, the assumption is that low-
lying areas extending from the proposed solar facility footprint onto the Valadeao Ranch 
Conservation Lands may be included as suitable habitat for blunt-nosed leopard lizards based on 
the similarity of habitat characteristics in those low-lying areas to occupied areas identified 
during surveys. 
 
Four blunt-nosed leopard lizards were observed on the Silver Creek Ranch Conservation Lands 
in 2010.  These observations were made during reconnaissance-level surveys (not targeted to a 
specific species), all in the same drainage system.  Sixty-one blunt-nosed leopard lizards were 
observed during the September 2012 focused surveys on the Silver Creek Ranch Conservation 
Lands (see Figure 22 in PVS 2014).  Because the Silver Creek Ranch Conservation Lands 
provide more complex habitat than the proposed project footprint or Valley Floor Conservation 
Lands, blunt-nosed leopard lizard observations appear more widely distributed across the 
landscape and are not restricted to drainages. 
 
Threats to blunt-nosed leopard lizards in the action area include the conversion of native habitats 
to agriculture and other land uses, and fragmentation of habitat from roads, transmission lines, 
and other linear features. 
 
Recovery 
 
The Panoche Valley portion of the Silver Creek Ranch is identified in the recovery plan (Service 
1998) as a high-priority target for land acquisition and protection.  This area is included in the 
action area and is proposed for permanent conservation as the Silver Creek Ranch Conservation 
Lands. 
 
California Tiger Salamander 
 
California tiger salamanders are known to occur with the Action Area and specifically within the 
Valley Floor Conservation Lands (CNDDB 2015; D. Hacker, pers. comm.). 
 
California tiger salamander larvae were observed in two ponds just west of the proposed project 
footprint during the 2009-2010 rainy season, protocol-level, vernal pool branchiopod surveys.  
One of the ponds is a large stock pond that still contained sufficient water for complete 
metamorphosis of California tiger salamander larvae by May 21, 2010.  Seven larvae were netted 
at this location.  The other pond is a vernal pool where California tiger salamander larvae were 
first observed in February 2010 during branchiopod surveys.  During the May 21, 2010, 
sampling event, there were several dozen larvae in the pond attempting to metamorphose due to 
the drying of the pond.  Some individuals may have metamorphosed successfully, though 10 
larvae were observed desiccated in the shallow and muddy portions of the pond.  Biologists 
conducting California tiger salamander larval surveys in March, April, and May 2010 also noted 
larval California tiger salamanders in these two ponds. 
 
Two ponds occur in close proximity to each other in the northwestern portion of the project area 
in the Valley Floor Conservation Lands.  California tiger salamanders were documented in one 
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of the ponds in 1996 and again in 2015 (CNDDB 2015; D. Hacker, pers. comm.).  Without 
protocol level surveys of both ponds and due to the close proximity to each other and the similar 
size and depth, we assume that both ponds are occupied by California tiger salamanders. 
 
No California tiger salamanders were observed in the proposed project footprint during the 2009-
2010 rainy season.  However, breeding was confirmed in the two nearby off-site ponds discussed 
above.  California tiger salamanders breeding in those ponds could estivate on portions of the 
proposed project footprint. 
 
 
EFFECTS OF THE ACTION 
 
Effects of the Proposed Action on the Landscape 
 
The project would permanently impact 1,794 acres of suitable and/or occupied habitat for the 
giant kangaroo rat, San Joaquin kit fox, blunt-nosed leopard lizard, and California tiger 
salamander.  Approximately 360 acres of the 1,794 acres of the permanent impacted area would 
be graded.  In addition to the 1,794 acres of permanently impacted habitat, 712 acres of habitat 
would be temporarily impacted.  To compensate for the effects of the project, the PVS has 
committed to permanently conserve and manage approximately 24,176 acres of adjacent lands 
supporting similar habitat. 
 
The effects analysis for the proposed construction of the solar arrays, associated infrastructure, 
and telecommunication and powerline upgrades is unique in that grassland habitat potentially 
suitable for the species would still be present around and under the solar arrays and most areas of 
the transmission lines post-construction.  Because little information exists on such effects to 
breeding, feeding, and sheltering, and based on information included in the biological 
assessment, we use the precautionary principle and postulate these "unnatural" structures in an 
otherwise undeveloped, open, flat landscape would alter the habitat such that the species may not 
use the habitat in the same way, or at all, as prior to the project.  For the purposes of our analysis, 
we are assuming that the habitat beneath the solar arrays would not be used by giant kangaroo 
rats, San Joaquin kit foxes, or blunt-nosed leopard lizards after construction.  Due to the life 
history of California tiger salamanders, we believe that they could potentially continue to use the 
panel arrays for movement to and from breeding ponds.  However, California tiger salamanders 
would be captured and relocated from a majority of the project area (approximately 1,500 acres).  
Early observations on the California Valley Solar Ranch in the Carrizo Plain, California, indicate 
that giant kangaroo rats and San Joaquin kit foxes may, in at least the short term, continue to 
utilize areas with solar panel arrays in some capacity (H.T. Harvey 2015). 
 
Rows of panels would be spaced approximately 10 to 35 feet apart to prevent shading of adjacent 
rows.  It is expected that all areas under and between the panel arrays would receive shade 
throughout a portion of the day.  Shading from the panel arrays could affect the composition and 
structure of the annual grassland and could affect federally listed species in the area.  Studies 
have shown that shading can enhance the production of herbaceous vegetation, cause a shift from 
small to large seeded grasses and legume species, and suppress native perennial grasses (Frost 
and McDougald 1989; Dyer and Rice 1999). 
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Reduced evapotranspiration and water stress from partial shading and water input from panel 
washing would likely result in increased dominance (taller and denser stands) of non-native 
grasses.  We assume that the species composition would shift slightly to a larger percentage of 
shade-tolerant species and a change in composition and structure different from that of existing 
open grassland conditions.  The proposed grazing of the area under and around the panel arrays 
is expected to reduce the effects from this change in vegetative structure.  The area of the project 
site that would be disturbed by construction would be revegetated with native species that occur 
in the vicinity of the project site.  From strictly a vegetative species perspective, the grassland 
community in the panel arrays could remain suitable for the giant kangaroo rat, San Joaquin kit 
fox, and blunt-nosed leopard lizard, particularly with a focused grazing management regime to 
maintain a suitable vegetative structure; however use by these species may not occur due to other 
factors such as vegetation density and the presence of unnatural structures.  In summary, the 
increased ground shading caused by the solar arrays may change the vegetative species 
composition and structure.  We anticipate the composition would likely shift towards more shade 
tolerant species.  These shade tolerant species may not be a preferred forage source for giant 
kangaroo rats; therefore, the species may not use the area even if the grazing program maintains 
a suitable vegetation density.  San Joaquin kit foxes may be less likely to use the area if giant 
kangaroo rats are not present as a prey source.  Blunt-nosed leopard lizards and California tiger 
salamanders may experience a reduced number of burrows for sheltering if giant kangaroo rats 
are not present. 
 
The amount of solar energy reflected from an area is dependent on the solar energy impacting 
that area and the property of the material or surface receiving that incoming energy.  Very dark 
materials would reflect less energy than very bright surfaces.  Solar energy that is not reflected is 
absorbed and stored as heat, and then dissipated over time.  The installation of solar arrays would 
introduce structures that would alter the solar energy exchange on the grasslands.  Current 
conditions at the project site allow for 100 percent of sunlight to reach the ground with a portion 
reflected and the remaining absorbed and stored as heat.  With the installation of solar arrays, a 
change in reflectance and absorption is important to consider if phenomena of a heat island 
might occur (Bornstein 1968).  An Urban Heat Island is a phenomenon whereby a developed 
area is significantly warmer than surrounding undeveloped areas.  Bornstein (1968) showed that 
the Urban Heat Island is caused by three factors:  (1) waste heat from energy usage, such as 
engines that run on electricity, natural gas, and oil, (2) use of massive materials which store more 
heat and dissipate heat slowly, and (3) use of materials which absorb more solar radiation.  
Although waste heat may be emitted by the inverters and other equipment on-site, it is not 
expected to be a significant source of heating in a photovoltaic array.  An analysis for the 
California Valley Solar Ranch determined the arrays similar to those proposed for this project 
would absorb slightly more, approximately 0.4 MW hour/acre/day (the constant rate of energy 
absorption per hour), solar radiation than a grassland with no panels (SunPower 2010).  The 
lower mass of the thin and lightweight PV panels would dissipate heat more quickly than the 
ground.  Although we do not have site specific information, studies at solar generation facilities 
in the Mojave Desert have shown an increase of approximately one degree Celsius as a result of 
the Urban Heat Island effect (B. Sinervo, pers. comm.).  Considering the factors discussed above, 
we anticipate the area under, above, and around the solar arrays may experience subtle heating 
and cooling changes, but are not expected to be substantially different from current conditions.  
For the purposes of our analysis because we lack scientific information on how species are 
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affected by the installation of panel arrays, we are assuming the species would not use these 
areas for most of their needs because the natural conditions to which they are adapted would 
have changed. 
 
Effects of Decommissioning and/or Repowering 
 
We cannot specifically analyze the effects of decommissioning at this time.  The specific actions 
that will be undertaken and the status of the species in the future (minimum 30 years) are 
uncertain.  We anticipate the effects of decommissioning to each species will be similar to those 
described for construction activities below so that our analysis of construction impacts to species 
also applies to decommissioning and repowering.  Decommissioning and repowering impacts are 
not discussed separately below. 
 
Effects of the Proposed Action on Giant Kangaroo Rat 
 
Development of the solar arrays and associated infrastructure would result in the temporary and 
permanent disturbance of 2,506 acres.  Construction of the panel arrays, project roads, and 
telecommunication and powerline infrastructure would result in a permanent loss of 1,794 acres 
of suitable and/or occupied giant kangaroo rat habitat.  Approximately 360 acres of the 1,794 
acres would be graded to reduce the slope of the land for panel installation or for road 
construction.  The remaining area will not require grading.  An additional 712 acres would be 
temporarily impacted during construction of roads, installation of the perimeter fence and 
collector lines, work areas, and the construction pond.  These 2,506 acres of temporary and 
permanent impacts would occur within suitable habitat for the giant kangaroo rat, primarily on 
the solar generation facility site.  Early observations at the California Valley Solar Ranch 
indicate that giant kangaroo rats have inhabited the solar arrays areas (H.T. Harvey 2015).  
Because literature on the long-term effects of solar arrays on terrestrial wildlife is limited, the 
potential for this species to re-inhabit the land under panel arrays after installation is possible, but 
cannot be expected.  Therefore, we conclude that the 2,506 acres of giant kangaroo habitat 
affected permanently or temporarily by construction activities would likely not be re-occupied by 
the species. 
 
Effects of the Giant Kangaroo Rat Relocation Plan 
 
Per the Giant Kangaroo Rat Relocation Plan, the Applicant’s biologists would capture and 
relocate individuals within the 2,506 acres of temporary and permanent impacts (PVS 2014).  
Based on 2014 survey efforts, giant kangaroo rats currently occur on a portion of the proposed 
solar generation project site.  Surveys were not completed for the power line and 
telecommunication improvement portions of the project; however, the areas identified for those 
portions support suitable habitat for the giant kangaroo rat.  Surveys to collect density estimates 
were not conducted, so there is no site-specific way to determine the number of individuals that 
may be present in the affected areas, therefore we use the best information available.  As 
discussed in the Status of the Species section, we used a density estimate developed by Williams 
et al. (1995) to derive a population estimate for giant kangaroo rats on the project site (refer to 
Table 6, in the Status of the Species section of this document). 
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Based of the best information available, the Service estimates that 521 giant kangaroo rats would 
be captured and relocated from the project footprint and the proposed 50-foot buffer around 
project construction for relocation.  This number accounts for a conservative 50 percent increase 
in the population (“Anticipated Population Growth Rate”) from 2014 due to reproduction during 
several years of drought conditions.  The Giant Kangaroo Rat Relocation Plan was developed to 
capture and remove all individuals from the areas of disturbance.  At the discretion of the 
designated biologist, exclusion fencing would be in place to prevent potential re-occupation of 
the area until construction is complete and the fencing is removed.  If exclusion fencing is not 
used, individuals would be subject to recapture if they disperse back into the project site before 
all precincts are excavated.  Based on the comprehensive nature of the proposed Giant Kangaroo 
Rat Relocation Plan, we anticipate that with implementation of the plan all individuals within the 
1,794 acres of permanent impact would be captured and relocated.  Prior to construction in any 
area, all precincts, occupied or unoccupied, will be excavated.  We do not anticipate that giant 
kangaroo rats will attempt to create new precincts during construction activities.  Captured 
individuals may burrow under their relocation enclosures and could disperse back in to a burrow 
in the project area that has not yet been excavated.  These individuals are expected to be captured 
and relocated during future efforts on the project area.  The risks of capture and relocation, and 
measures to minimize and avoid these risks, are fully described in the biological assessment and 
the Giant Kangaroo Rat Relocation Plan (PVS 2014).  Survivorship of translocated wildlife, in 
general, is reduced due to intraspecific competition, lack of familiarity with the location of 
potential breeding, feeding, and sheltering habitats, and increased risk of predation.  The Giant 
Kangaroo Rat Relocation Plan addresses these issues through a robust relocation strategy.  
Individuals would be released in adjacent areas providing suitable refugia, including inactive 
precincts and/or artificial burrows and provisioned with seed reserves.  We anticipate that giant 
kangaroo rats could attempt to disperse from the relocation area or be reluctant to use new 
burrows; these individuals could be subject to increased predation, or could disperse into 
unsuitable habitat where their survival or reproduction would be reduced.  Also, some 
individuals may suffer mortality in traps or during handling.  There is some potential for injury 
or mortality of individuals during this translocation process.  Based on a similar capture and 
relocation plan for the California Valley Solar Ranch, approximately 2 percent of captured 
individuals died as a result capture activities (J. Sloan, pers. comm.).  We expect the similar rate 
of injury and mortality from the capture and relocation activities on the project site.  Thus, we 
conclude that 11 individuals may be subject to injury or mortality from capture/relocation 
activities. 
 
Effects of Project Construction 
 
Solar arrays would be installed in areas that are characteristic of optimal giant kangaroo rat 
habitat:  open, low relief, with a slope less than 11 percent.  The area underneath and within 
shading distance of the array structures may be altered due to changes in vegetation structure and 
environmental conditions to such an extent that giant kangaroo rat abundance or use is reduced.  
This would constitute a loss of suitable habitat for foraging, shelter, and breeding. 
 
Giant kangaroo rats avoid areas of dense shrub cover and the solar arrays could create an 
artificial structure similar to tall vegetation or shrubs that would be avoided by the species.  We 
expect the effects from shading, increased soil moisture, and change in vegetation composition 
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under the solar arrays to render 1,629 acres of currently suitable and/or occupied habitat to no 
longer be suitable for the species (Smith 1984; Smith et. al 1987).  The 1,629 acres under the 
panel arrays and the estimated 165 acres of other permanent impacts such as the roads and the 
O&M building (1,794 acres total), are considered removed from potential inhabitation by the 
giant kangaroo rat. 
 
Employing underqualified monitors could result in adverse effects to giant kangaroo rats.  If 
monitors do not have adequate training to detect sign of giant kangaroo rat, presence of the 
species in the area may not be recognized.  Any giant kangaroo rats or their habitat not correctly 
identified would be subject to the effects described below.  Service review and approval of the 
designated biologists would ensure that the monitors are appropriately qualified. 
 
Vehicles and construction equipment could destroy or damage giant kangaroo rat habitat.  
Vehicles driven through burrow precincts could crush burrows and pit-caches or “haystacks” 
(above ground seed curing areas), disrupt paths, and vehicles would compact loose soils used by 
giant kangaroo rats for sand bathing.  Vehicular traffic could also damage vegetation and 
degrade food resources.  Construction equipment could crush individual kangaroo rats or entomb 
individuals in burrows as a result of soil compaction. 
 
Ground disturbance would affect any giant kangaroo rats present in areas impacted by 
construction activities.  The solar panels would be mounted on metal frames anchored with a 
foundation piles.  Piles driven into the ground to anchor the solar arrays would disrupt burrows if 
placed within precincts and may result in mortality or injury through direct contact or as a result 
of burrows crushed by vehicles or equipment or potential entombment of individuals from 
vibrational collapse of burrows.  However, capture and relocation of all giant kangaroo rats out 
of the project area prior to construction, as proposed by the Applicant, would eliminate this risk 
of injury or mortality to individuals. 
 
Trenching required for burial or repairs of power and communications cables would directly 
affect giant kangaroo rats where trenches are excavated through precincts.  Open trenches would 
create impassable barriers that could disrupt movement between burrows and foraging areas.  
Giant kangaroo rats could fall into the trenches and be vulnerable to predation, starvation, and 
entombment.  Placement of escape ramps in trenches or other excavated areas, as proposed by 
the Applicant, would minimize this risk. 
 
Noise and ground vibrations from the use of heavy equipment during construction could result in 
temporary threshold shifts in hearing sensitivity for giant kangaroo rats (reduction in hearing 
ability) that are in the vicinity of the project activities have not yet been captured and relocated.  
Shifts in hearing sensitivity could negatively affect foraging success as this nocturnal species 
relies primarily on hearing to detect predators and other threats (Vernon et al. 1971).  Noise 
generated by the rotary drill and other heavy equipment could cause temporary threshold shifts 
that could last for an extended period of time (i.e., up to 30 days).  Giant kangaroo rats 
communicate through drumming of their hind feet.  The drumming is used to defend territories 
and warn of the presence of predators.  Noise impacts from construction machinery or array pile 
driving could disrupt giant kangaroo rat hearing to a point that this means of communication is 
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ineffective and could lead to increased intraspecific competition and an increased rate of 
predation. 
 
Spillage or leakage of industrial chemicals, fuels, and lubricants could result in fouling or 
poisoning of giant kangaroo rats and contamination of their habitat.  Properly enforced, the spill 
prevention plan proposed by the Applicant would minimize, if not eliminate, this risk to giant 
kangaroo rats. 
 
Giant kangaroo rats could be killed or injured due to predation by species such as red fox, 
coyote, or domestic dogs that are attracted to the area by trash discarded by personnel during 
construction.  However, capture and relocation of all giant kangaroo rats out of the project area 
prior to construction, as proposed by the Applicant should minimize, if not eliminate the risk of 
predation within the solar generation facility.  In addition, the Applicant’s plan to regularly 
remove trash from the project area would eliminate the attractant for other wildlife and reduce 
the potential for predation of giant kangaroo rats during construction. 
 
New structures in the project area would provide new perching structures for avian predators, 
such as barn owls (Tyto alba) and great horned owls (Bubo virginianus); this could enhance their 
ability to prey on giant kangaroo rats.  Kangaroo rats have shown a decrease in activities during 
bright moonlight (Upham and Hafner 2013).  Any nighttime lighting on the project site could 
result in better visibility for predators and a decrease in activity for giant kangaroo rats.  Giant 
kangaroo rats remaining in the areas adjacent to the new structures or lighting outside of the 
areas of the capture and relocation activities could be subject to these effects.  Similarly, any 
giant kangaroo rats that do migrate back towards or near the project area after construction 
activities cease would be subject to this effect. 
 
Effects of Operations and Maintenance 
 
Preliminary results at the California Valley Solar Ranch indicate that giant kangaroo rats have re-
inhabited the panel arrays shortly after construction activities ceased (H.T. Harvey 2015).  Based 
on this information, we believe some giant kangaroo rats may attempt to recolonize the areas 
within the panel areas following construction of the project.  However, we do not have research 
to indicate what the long-term effects might be.  In particular, we do not have information to 
inform what giant kangaroo rat response may be to vegetation changes caused by shading from 
the solar panels; the effects of shading and potential changes in vegetative composition may 
render the habitat under and around the solar panel arrays unsuitable or suboptimal for giant 
kangaroo rats.   Therefore, we cannot expect the species to re-inhabit the areas under the panel 
arrays on a long-term basis.  If the species does re-inhabit the area following construction, even 
in the short-term, those individuals would be subject to the effects of operations and maintenance 
activities as described below.  If the recolonizing individuals are subsequently killed or injured 
due to the effects described below, the habitat is anticipated to remain available to other 
individuals of the species and could be re-occupied again.  These effects could be repeated over 
the duration of the operation and maintenance period and affect multiple individuals over time.  
The likelihood of impacts from these effects would increase with any increase in the number of 
individuals that re-occupy the area.  In this manner, the project site could act as an ecological 
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trap (Kristan 2003) resulting in ongoing impacts to the species throughout the existence of the 
facility. 
 
The project would result in a change to the current grazing regime from cattle to sheep.  While 
working dogs used by ranchers conducting the grazing and management programs could chase, 
injure, or kill giant kangaroo rats, changing the grazing regime could have a greater effect on the 
abundance or distribution of giant kangaroo rats.  Under the current land use in the proposed 
Action Area, intensive cattle grazing reduces vegetation height, density, and maintains species 
composition, which provides beneficial habitat conditions for the giant kangaroo rat.  The areas 
that are currently occupied by giant kangaroo rats are dominated by a sparse to dense but closely 
cropped cover of annual grasses and forbs.  Any changes in vegetation resulting from the change 
in grazing regime could be either beneficial or detrimental to giant kangaroo rats, which prefer 
grassy habitat and avoid areas with dense shrub cover.  However, any effect from the change in 
grazing from cattle to sheep and goats in the array footprint is not likely to significantly change 
vegetation conditions such that it reduces habitat suitability for giant kangaroo rats.  A change in 
the grazing regime alone is not considered a restriction to the potential for giant kangaroo rats to 
re-inhabit area under the solar arrays.  This area is already considered lost for the species because 
it would occur under or next to the panel arrays and subject to the effects described above. 
 
Vehicles used for maintenance and panel washing could destroy or damage giant kangaroo rat 
habitat if the species re-inhabits the panel arrays.  Vehicles driven off established roads and 
potentially through burrow precincts could crush burrows and pit-caches or “haystacks”, disrupt 
paths, and vehicles would compact loose soils used by giant kangaroo rats for sand bathing.  
Vehicular traffic could also damage vegetation and degrade food resources.  Construction 
equipment could crush individual kangaroo rats or entomb individuals in burrows as a result of 
soil compaction. 
 
Giant kangaroo rats could be killed or injured by being hit or run over by nighttime worker 
traffic or security patrols during project construction or operations and maintenance activities.  
All nighttime traffic would be required to maintain a posted 10 mph speed limit on the project 
site, and would be required to remain on the existing roads except when emergency response 
requires vehicle access to off-road areas.  Nighttime security patrols during operations and 
maintenance of the proposed project could result in vehicle strikes and mortality or injury to 
giant kangaroo rats if they re-inhabit the panel arrays.  The likelihood of vehicle strikes would 
increase during nighttime activities when giant kangaroo rats would be out of their burrows 
foraging. 
 
Use of rodenticides could directly affect giant kangaroo rats through poisoning resulting in 
mortality or sublethal doses.  Sublethal doses could result in changes in the behavior that may 
increase individual giant kangaroo rats to the effects of exposure and predation.  Limiting the use 
of rodenticides as described in the Project Description section would minimize the risk to giant 
kangaroo rats. 
 
New structures in the project area would provide new perching structures for avian predators and 
could enhance their ability to prey on giant kangaroo rats.  Any nighttime lighting on the project 



Michael S. Jewell (08EVEN00-2015-F-0328)  68 

site could result in better visibility for predators and a decrease in activity for giant kangaroo 
rats. 
 
Effects of Conservation Lands 
 
The conservation measures including habitat preservation and management would protect 
suitable habitat for giant kangaroo rats.  The Valley Floor Conservation Lands and large portions 
of the Silver Creek Ranch Conservation Lands are currently occupied habitat.  Current land use 
in the conservation lands is compatible with giant kangaroo rat persistence and conditions appear 
to be near optimal for the species.  The proposed management actions and enhancements will 
provide protection from incompatible future land uses and maintain an optimal grazing regime 
for the species.  Despite the conservation of existing habitat, the project would still result in a net 
loss of suitable and occupied habitat for the species.  The ultimate effect of conservation of the 
Valley Floor and Silver Creek Ranch areas would be preservation of suitable habitat. 
 
Effects on Recovery 
 
The permanent removal of 1,794 acres of suitable habitat would reduce the overall area of 
potential population and meta-population expansion in the Ciervo-Panoche Natural Area.  It 
would also reduce protection for the giant kangaroo rat against stochastic events (e.g., landslides, 
floods) that require large areas to allow the species to redistribute across the landscape during or 
after an event.  The capture and relocation efforts should reduce the overall impact to recovery of 
the species by moving all individuals in the project area from harm’s way to areas that are 
protected and managed for the species.  We have concluded that a small portion (2 percent) of 
individuals captured would be killed or injured and thus removed from the local population.  The 
ultimate success of the relocation would be difficult to determine given the biology of the species 
and natural local population extinction and repopulation cycles. 
 
If successful, the capture and relocation of giant kangaroo rats could alter the genetic structure of 
the metapopulations in the Ciervo-Panoche Natural area.  Relocating individuals as close to the 
capture location and in proximity to neighboring individuals would reduce the potential for 
adverse artificial genetic manipulation and maintain the function of the metapopulation structure 
in the area. 
 
We expect the relocation of giant kangaroo rats would be mostly successful and would reduce 
the overall impact from the proposed project.  We do not expect many giant kangaroo rats to re-
inhabit the lands under the panel arrays; although any that do attempt to re-inhabit the area are 
likely to experience reduced reproductive fitness and would be subject to other adverse effects, 
including injury or death, caused by operations and maintenance activities.  Because we expect 
the relocation efforts to be largely successful and we expect relatively few individuals to 
recolonize the habitat under the panel arrays, we expect operations and maintenance activities to 
affect a small number of individuals.  Therefore we conclude the effects to the species and to 
recovery are expected to be minimal. 
 
The Silver Creek Conservation Lands would protect and manage an area identified in the 
Recovery Plan as important for recovery of the species (Service 1998).  Although occupied and 
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suitable habitat would be removed and mortality of some individuals is expected, we conclude 
that implementation of the proposed project is expected to have minimal effect on recovery of 
the species due to preservation of occupied habitat in the conservation lands and minimizing 
mortality of individuals through the capture and relocation efforts. 
 
Summary of Effects to Giant Kangaroo Rat 
 
In determining whether the effects of a proposed action are likely to jeopardize the continued 
existence of the giant kangaroo rat, we must consider whether the effects will reduce the 
reproduction, numbers, and distribution of the species and the impacts on recovery.  In assessing 
these factors, we take into account measures proposed to avoid and minimize impacts to giant 
kangaroo rats during project activities. 
 
Reproduction 
 
If capture and relocation activities were to occur during mating season, individual giant kangaroo 
rats captured and relocated to burrows with inclusion fencing (to prevent immediate dispersal) 
would be removed from reproduction for the year.  If any lactating females are captured during 
relocation efforts, the female would be returned to the burrow until the young have matured to be 
on their own.  Burrows with young present would not be excavated.  However, we do not expect 
implementation of the proposed project to affect overall reproduction of the giant kangaroo rat in 
the action area because the individuals that may be captured and relocated only represent a small 
portion of the individuals in the region.  At the species level, the minor effect to the local 
reproduction of the giant kangaroo rat likely to result from the proposed action would not reduce 
the ability of the species to reproduce rangewide.  We anticipate that the reproduction dynamics 
of the local metapopulation may shift slightly but the ability for the species to reproduce across 
all metapopulations in the Ciervo-Panoche Natural Area and the rangewide population would not 
be affected. 
 
Numbers 
 
We expect that some giant kangaroo rats will be killed or injured during the construction and 
future operation and maintenance of the proposed solar facility.  The capture and relocation 
efforts, and other minimization and avoidance measures incorporated into the project including 
avoiding areas of high density, are expected to reduce the potential loss of individuals that would 
otherwise be killed or injured by construction activities and vehicles.  Mortality of a few 
individuals is expected as a result of capture and relocation efforts.  We estimate this at 2 percent 
of the estimated total captures (521) or 11 individuals.  The relocated individuals would be 
provided with a food source that would not only increase the likelihood that they will remain in 
the new burrow, but also increase the likelihood that they will survive and reproduce during the 
next breeding cycle.  While we do not have data sufficient to make a firm rangewide population 
estimate, the potential loss of 11 individual giant kangaroo rats would be minor in comparison to 
the local metapopulation and would represent an even smaller percentage of the regional group 
of metapopulations and rangewide populations of the species.  We conclude that while some 
individual giant kangaroo rats may be killed or injured, the numbers rangewide will not be 
reduced because such losses are likely to only have a temporary effect to the local population.  
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While we anticipate some potential mortality associated with operations and maintenance, we 
expect it to occur infrequently and to affect a low number of individuals and therefore an 
insignificant percent of the rangewide population. 
 
Distribution 
 
The local distribution of the species would be altered due to the removal of occupied habitat and 
suitable habitat for local range expansion.  Also, relocated individuals would change the 
distribution if relocated to an area not currently occupied or increase the density of the area if 
relocated to an inactive burrow system in an occupied area.  However, linkages between the local 
and rangewide metapopulations are expected to be maintained through the establishment of the 
Valley Floor Conservation Lands.  The species’ larger geographic range includes portions of at 
least five counties on the western side of the San Joaquin Valley.  We conclude that despite some 
changes to the species’ local distribution, the proposed action would not reduce the rangewide 
distribution of the giant kangaroo rat. 
 
Recovery 
 
The removal of occupied and suitable habitat would reduce the overall area of potential 
population and meta-population expansion in the Ciervo-Panoche Natural Area.  It would also 
reduce protection against stochastic events that require large areas to allow the species to 
redistribute across the landscape during or after an event.  The capture and relocation of giant 
kangaroo rats, while an important measure to reduce giant kangaroo rat mortality, could alter the 
genetic structure of the metapopulations in the Ciervo-Panoche Natural area through introduction 
of individuals to areas of different genetic diversity.  Establishment of the Silver Creek Ranch 
Conservation Lands would benefit the giant kangaroo rat by providing protection and 
management of an area identified in the Recovery Plan as important for recovery of the species 
(Service 1998).  The conservation and management of Silver Creek Ranch Conservation Lands 
would protect a large area with a dense population of giant kangaroo rats.  Conservation of these 
lands along with conservation lands established by solar facilities in the Carrizo Plains would 
provide a series of large, protected habitat areas for the species to inhabit.  Although some 
occupied and suitable habitat would be removed and mortality of a few individuals is expected, 
implementation of the proposed project would have minimal effect on, and would not impede 
recovery of the species due to preservation of important occupied habitat in the conservation 
lands and the capture and relocation measures incorporated into the project to minimize mortality 
to giant kangaroo rats.  
 
Effects of the Proposed Action on San Joaquin Kit Fox 
 
Development of the solar arrays and associated infrastructure would result in the temporary and 
permanent disturbance of 2,506 acres.  Construction of the panel arrays, project roads, and 
telecommunication and powerline infrastructure would result in a loss of 1,794 acres of suitable 
and/or occupied San Joaquin kit fox habitat.  An additional 712 acres would be temporarily 
impacted during construction of roads, installation of the perimeter fence and collector lines, 
work areas, and the construction pond.  The entire proposed project footprint contains suitable 
habitat for the San Joaquin kit fox. 
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Individual kit foxes occur on the project site and are breeding, feeding, and sheltering within the 
project footprint.  We have little survey information to identify the current number of individuals 
using the project area.  Based on the 2010 scat-sniffing dog surveys, 22 individual San Joaquin 
kit foxes used the action area or used areas in proximity to the action area.  We anticipate that 
any individuals currently using the project area could be affected directly or indirectly by project 
activities. 
 
To minimize the project’s effects on the reproduction of San Joaquin kit fox, the Applicant 
proposes to survey for and avoid natal dens in the project footprint.  These actions should reduce 
many project related impacts to the species occurring within the solar generation facility.  Early 
observations at the California Valley Solar Ranch indicate that San Joaquin kit foxes use the 
solar array areas in at least a limited capacity for movement (H.T. Harvey 2015).  Because 
literature on the long-term effects of solar arrays on terrestrial wildlife is limited, the potential for 
this species to re-inhabit the land under panel arrays after installation is possible, but cannot be 
expected.  Therefore, we conclude that San Joaquin kit fox numbers in the area of the arrays 
would be reduced. 
 
Arid systems are characterized by unpredictable fluctuations in precipitation, which lead to high 
frequency and high amplitude fluctuations in the abundance of mammalian prey for the San 
Joaquin kit fox (Goldingay et al. 1997; White and Garrott 1999).  Because the reproductive and 
neonatal survival rates of the San Joaquin kit fox are strongly depressed at low prey densities 
(White and Ralls 1993; White and Garrott 1997, 1999), periods of prey scarcity owing to drought 
or excessive rain can contribute to population crashes and marked instability in the abundance 
and distribution of the San Joaquin kit fox (White and Garrott 1999).  Frequent, rapid decreases 
in San Joaquin kit fox density can increase the extinction risk for small, isolated populations.  
The relocation of giant kangaroo rats from the project footprint may reduce the potential for San 
Joaquin kit foxes to persist in and around the solar arrays.  Preliminary data from the California 
Valley Solar Ranch suggests that San Joaquin kit foxes may use the land under and around the 
panel arrays to some extent, at least in the short term (H.T. Harvey 2015).  San Joaquin kit foxes 
were observed traveling through operational arrays, using the shade of the installed photovoltaic 
solar panels, and moving through and sitting along access roads; however, there were no 
observations of natal activity in the California Valley Solar Ranch project area during the San 
Joaquin kit fox reproductive period (H.T. Harvey 2015).  Because of the uncertainty of the long-
term effects and the lack of data to support that San Joaquin kit fox would persist in such an 
altered environment, we conclude the area under and around the panel arrays would likely be 
unsuitable for San Joaquin kit foxes. 
 
The project area in the Panoche Valley provides open, flat habitat for San Joaquin kit fox 
movement through the landscape and the Ciervo-Panoche Natural Area.  The Panoche Valley is 
surrounded by steep mountain ranges that present topographic barriers to San Joaquin kit fox 
movement.  Construction of the proposed project would remove optimal habitat for the species 
and reduce the amount of suitable habitat available for movement through the landscape and the 
Ciervo-Panoche Natural Area.  A habitat corridor designed into the project extends through the 
center of project area, and should provide connectivity between the southern portion of the 
Panoche Valley and the northern extent of the project, Little Panoche Valley, and further to the 
San Joaquin Valley. 
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Effects of Project Construction 
 
Solar arrays would be installed in an area that is characteristic of optimal San Joaquin kit fox 
habitat:  open, low relief, with a slope less than 6 percent.  A change in activity in the area with 
an increase in human presence, noise, and structure could disturb individual San Joaquin kit 
foxes and disrupt normal behavioral patterns.  This would constitute a loss of suitable habitat for 
foraging, shelter, and breeding. 
 
Employing underqualified designated monitors could result in adverse effects to San Joaquin kit 
foxes.  If designated monitors do not have adequate training to detect sign of San Joaquin kit 
foxes, presence of the species in the area may not be recognized.  Any San Joaquin kit foxes or 
their dens not correctly identified would be subject to the effects described below.  Service 
review and approval of the designated biologists would ensure that the monitors are 
appropriately qualified. 
 
Direct destruction of a den or disturbance of a den from construction activities could result in the 
loss or abandonment of active San Joaquin kit fox dens.  During the 2010 surveys, two active 
dens and one natal den were observed in the project footprint.  Active natal or shelter dens may 
be abandoned if covered by solar arrays due to human presence, disturbance, or altering of the 
habitat.  Depending on the age and development, San Joaquin kit fox pups present in natal dens 
may be subject to increased exposure, stress, and predation.  If the pups are not mobile, the 
parent San Joaquin kit foxes may abandon a natal den leaving the pups behind; the abandoned 
pups may be crushed or entombed by construction activities.  Proper identification of dens and 
den activities, avoiding den destruction, and establishing appropriate buffers would reduce the 
risk of adversely affecting denning San Joaquin kit foxes (Althouse and Meade 2015).  The 
Applicant’s proposal to establish buffers around San Joaquin kit fox dens would reduce or 
eliminate the potential for adverse effects to San Joaquin kit fox using those dens. 
 
Mortality, injury, and harm of San Joaquin kit foxes by vehicles, heavy equipment, excavation, 
and grading could occur during construction activities.  Mortality or injury of San Joaquin kit 
foxes could occur due to vehicle strikes from traffic in the action area during construction.  The 
project will substantially increase traffic to the local area.  Approximately 40 percent of the 
personnel and all of the equipment and supplies will enter the project site from the north on Little 
Panoche Road.  Approximately 60 percent of the personnel will enter the project site from the 
southwest but still increase traffic on Little Panoche Road.  This increase in traffic along Little 
Panoche Road, which bisects the Panoche Valley and the project site, is expected to be 1,750 
percent over baseline levels during peak construction (PVS 2014).  The potential for vehicle 
strikes would be greatest during dawn and dusk when the majority of personnel would be 
arriving and departing the project site and during required night-time activities such as PV panel 
connection.  Although the project description states that all project related vehicles would 
maintain a 25 mph speed limit on County Roads adjacent to the solar generation site, this 
measure may not be enforceable.  Research published by the National Cooperative Highway 
Research Program (2003) found that in rural settings adherence to posted speed limits was 
between 37 and 72 percent.  The same research study found that drivers adhered to a posted 25 
mph speed zone at a rate of only 42 percent.  Studies have indicated that mortality from vehicle 
strikes remains a threat to similar canine species in areas with strict low speed limits, such as 
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military installations (Snow et al. 2012).  There is the potential for increased vehicle strikes on 
the County roads leading to and through the project area due to the increase in traffic to the area 
from project-related activities. 
 
Injury or mortality of individual San Joaquin kit foxes could occur as a result of predation by or 
competition with species such as the red fox, coyote, or domestic dogs that might be attracted to 
the proposed project area by trash discarded by personnel during construction, or if proposed 
project activities cause an increase in prey availability for these species.  The Applicant will 
prohibit domestic dogs on site, which should reduce this risk.  The Applicant’s plan to regularly 
remove trash from the project area would eliminate the attractant for other wildlife and reduce 
the potential for predation on San Joaquin kit foxes during construction. 
 
Accidental spillage or leakage of industrial chemicals, fuels, and lubricants could result in 
poisoning of San Joaquin kit foxes and contamination of their habitat.  Rodent species poisoned 
by industrial chemicals and ingested by San Joaquin kit foxes may result in secondary poisoning.  
Properly enforced, the spill prevention plan proposed by the Applicant would minimize, if not 
eliminate, this risk for the San Joaquin kit fox. 
 
Noise and ground vibrations from the use of heavy equipment and pile driving during 
construction could result in temporary reduction in hearing sensitivity, which could negatively 
affect foraging success of San Joaquin kit foxes.  This species also relies on hearing to detect 
predators and other threats (Bowles and Francine 1993). 
 
Noise and ground vibrations from the use of heavy equipment during construction could cause 
San Joaquin kit foxes to temporarily or permanently leave impact areas, and San Joaquin kit 
foxes could move to areas where they are more susceptible to injury or mortality from predation, 
vehicular traffic, or other activities.  San Joaquin kit foxes displaced from the project area due to 
disturbance related to construction may increase competition for food and habitat with San 
Joaquin kit foxes in other areas. 
 
Use of rodenticides would suppress the prey base and could directly or indirectly effect San 
Joaquin kit foxes through inter- and intra-species competition for the remaining available prey.  
Use of rodenticides could also lead to secondary poisoning of San Joaquin kit foxes that 
scavenge carcasses of poisoned rodents.  Limiting the use of rodenticides as described in the 
Project Description section would minimize the risk to San Joaquin kit foxes. 
 
Spillage or leakage of industrial chemicals, fuels, and lubricants could result in fouling or 
poisoning of San Joaquin kit fox and contamination of their habitat.  The Applicant’s spill 
prevention and response plan would minimize or eliminate the risk of poisoning or 
contaminating the habitat of San Joaquin kit fox. 
 
Effects of Operations and Maintenance 
 
The solar arrays could alter San Joaquin kit fox habitat to the extent that it may exclude or reduce 
the species' use of the 1,794-acre area, which includes the solar array plus an area around the 
array’s footprint.  Resulting alterations could include changes from an open grassland habitat to 
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one with more shading and less long range visibility.  San Joaquin kit foxes are known to use, in 
limited capacity, areas with existing structures, such as orchards, active oil field operations, and 
the fringes of urban development.  San Joaquin kit foxes have also been observed around and 
under the solar arrays in the California Valley Solar Ranch (H.T. Harvey 2015).  Although a 
habitat corridor exists through the project area, if the panel array areas are not re-inhabited by 
San Joaquin kit foxes or if the habitat corridor is not used, the San Joaquin kit fox local 
population would be fragmented and potentially isolated from the rest of the species’ range.  
Fragmenting or isolating populations could lead to increased stress leading to lower 
reproduction, lower juvenile survival, shorter lifespans, and/or risk of local extinction (Lande 
1988; Frankham and Ralls 1998; Saccheri et al. 1998).  The perimeter security fencing would be 
permeable to San Joaquin kit fox and would allow movement through the project site.  The 
habitat corridors and the permeable perimeter fence would reduce the risk of fragmenting and 
isolating the local population. 
 
The project would result in a change to the current grazing regime from cattle to sheep.  Working 
dogs used by ranchers conducting the grazing and management programs could chase, injure, or 
kill San Joaquin kit foxes.  Alterations to the grazing regime could have an effect on the 
abundance or distribution of San Joaquin kit foxes.  The current intensive cattle grazing within 
the project area constrains vegetation height, density, and composition, which creates beneficial 
habitat conditions for the San Joaquin kit fox.  The project area within the array footprints would 
be grazed by sheep or goats during the O&M phase of the project.  Any vegetation change 
resulting from this alteration in the grazing regime could be either beneficial or detrimental to 
San Joaquin kit fox prey, and fluctuations in prey populations have been shown to affect kit fox 
densities (White and Ralls 1993, White et al. 1996).  However, due to a lack of information 
regarding the continued long-term use of solar arrays by the San Joaquin kit fox and to be 
conservative for the species in our analysis, we conclude that the land under the panel arrays 
would not remain suitable habitat for the species. 
 
The proposed project could also affect movement and dispersal of San Joaquin kit foxes.  
Although San Joaquin kit foxes are known to move through partially disturbed habitats such as 
farmlands, oil fields, and areas with low density roads and highways, San Joaquin kit foxes could 
avoid, to some extent, the areas under and around the arrays due to the density of the panels in 
the landscape (Haight et al. 2002).  The panel arrays would create artificial structure in an 
otherwise open landscape.  The panel arrays could simulate a habitat with more vertical structure 
than preferred by San Joaquin foxes or create structure that would provide habitat preferred by 
competitors or predators.  As a result, San Joaquin kit foxes may avoid the area under and around 
the panel arrays.  Also, placement of solar arrays and fencing could influence the scent-marking 
behavior and disrupt territorial boundaries of San Joaquin kit foxes in the proposed project area.  
If territories shift from the current distribution, interspecific competition and behavior changes 
could occur. 
 
Vehicles used by operations and maintenance personnel, anticipated to be 50 individuals, could 
kill or injure San Joaquin kit fox in the project area during their daily commute to the solar 
generation facility (PVS 2014).  Vehicles for maintenance and panel washing could kill or injure 
San Joaquin kit foxes if the species re-inhabits the panel array areas.  Preliminary results at the 
California Valley Solar Ranch indicate San Joaquin kit fox use of the panel arrays during and 
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shortly after the construction (H.T. Harvey 2015).  Vehicles driven through the array could crush 
dens.  Maintenance and panel washing vehicles could also strike individual San Joaquin kit fox 
resulting in injury or mortality. 
 
San Joaquin kit foxes could be killed or injured by being hit or run over by nighttime worker 
traffic or security patrols during project construction or operations and maintenance activities.  
We anticipate the risk of vehicle strike to continue during the operations and maintenance of the 
facility; this risk would be greatest during nighttime security patrols.  The threat of vehicle strike 
may be greater for San Joaquin kit foxes that are attempting to re-inhabit the panel arrays, 
because they would be moving through an unfamiliar landscape.  To minimize the risk of vehicle 
strike, all nighttime traffic would be required to maintain a posted 10 mph speed limit on the 
project site, and would be required to remain on the existing roads except when emergency 
response requires vehicle access to off-road areas.  However, we anticipate that not all workers 
will observe the posted speed limit, which could somewhat limit the benefit of this measure. 
 
San Joaquin kit fox populations have been linked to giant kangaroo rat populations (Service 
1998; Cypher 2003).  Capture and relocation of giant kangaroo rats, a primary prey source for 
the San Joaquin kit fox, may alter the kit fox’s distribution in the solar generation facility area, 
conservation lands, and the recovery core area.  San Joaquin kit foxes may vacate the solar array 
area in search of prey, resort to a less preferred or optimal prey source, and be subject to reduced 
fitness that could result in reduced reproduction locally. 
 
Effects of Conservation Lands 
 
The project’s conservation measures include habitat preservation and management, which would 
protect suitable and occupied habitat for the San Joaquin kit fox.  San Joaquin kit foxes have 
been observed on all three of the areas proposed by the Applicant to serve as conservation lands.  
Current land use in the conservation lands is compatible with San Joaquin kit fox persistence and 
appears to be near optimal conditions for the species.  The proposed management actions will 
protect the conservation lands from incompatible future land uses and maintain an optimal 
grazing regime for the species.  The ultimate effect of conservation of the lands as proposed by 
the Applicant would be permanent preservation of suitable and occupied habitat from future 
incompatible land uses.  Despite the conservation of existing habitat, the project would still result 
in a net loss of suitable and occupied habitat for the San Joaquin kit fox and a minor reduction of 
area available for recovery of the species. 
 
Effects on Recovery 
 
The Recovery Plan for Upland Species of the San Joaquin Valley, California (Recovery Plan) 
addresses recovery goals for the San Joaquin kit fox (Service 1998).  The strategy in the 
Recovery Plan for the San Joaquin kit fox includes the establishment and maintenance of viable 
complexes of interconnected kit fox populations on private and public lands throughout its 
geographic ranges (Service 1998).  While the proposed project would impact 2,506 acres of 
occupied or suitable habitat optimal (0 to 6 percent slope in an open landscape) for the San 
Joaquin kit fox in the Ciervo-Panoche Natural Area, the conservation measures incorporated into 
the project would result in protection and management of important San Joaquin kit fox habitat.  
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The proposed project includes the conservation of approximately 10,000 acres of San Joaquin kit 
fox habitat (0 to 11 percent slope in an open landscape) and measures to maintain habitat 
connectivity, thus contributing to the recovery goal of establishing and maintaining viable 
interconnected kit fox populations.  The 1,794 acres of permanent impact represent a small 
portion of the available habitat for the local population and an even smaller portion of available 
habitat rangewide.  While the proposed protection and management of the conservation lands is 
not expected to result in increased numbers of San Joaquin kit foxes because current land uses on 
these lands are already near optimal condition for supporting San Joaquin kit fox, the proposed 
project will contribute to recovery by providing permanent protection of these lands consistent 
with the recovery plan.  The maintenance of the habitat corridors through the solar generation 
facility will provide permanent protection of habitat that San Joaquin kit foxes can use to 
disperse to lands south and north of the project site. 
 
Summary of Effects to San Joaquin Kit Fox 
 
In determining whether a proposed action is likely to jeopardize the continued existence of a 
species, we consider the effects of the action with respect to the numbers, reproduction, and 
distribution of the species.  The Corps and the project proponent have proposed measures to 
avoid and minimize impacts to San Joaquin kit fox during project activities. 
 
Based on the conservation measures included in the project description to be implemented by the 
Corps and the Applicant, we conclude that impacts to the overall population, breeding and 
reproduction capacity, and recovery of the San Joaquin kit fox due to the Corps’ current 
proposed activities would be minor.  Because the Corps and the project proponent would 
implement the protective measures identified in the Description of the Proposed Action section 
of this document, we anticipate that few San Joaquin kit fox are likely to be killed or injured 
during the project. 
 
Reproduction 
 
Due to the large increase in traffic during the projected 18-month construction period, San 
Joaquin kit foxes would be subject to potential mortality during the breeding season.  
Reproductive-aged individuals, particularly females, killed during the breeding season would 
reduce the reproductive success of the local population.  We expect the reduction in reproductive 
success to be a short-term impact.  We anticipate the loss of a reproductive individual would be 
replaced during the next breeding cycle through maturation of juveniles or immigration of new 
individuals from outside the project area. 
 
To minimize the project’s effects on the reproduction of the San Joaquin kit fox during 
construction, the Applicant proposes to survey for and avoid natal dens in the project footprint.  
Consequently, we expect the local effect of the proposed project on reproduction of the San 
Joaquin kit fox to be minimal.  Because the effects of the proposed project on the species’ 
reproduction is not expected to be substantial at the local level, we further conclude that the 
proposed project will not reduce the San Joaquin kit fox’s ability to reproduce rangewide. 
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Numbers 
 
The Applicant has propose measures to avoid injuring or killing individual San Joaquin kit foxes, 
including pre-construction surveys, avoidance of active dens, and exclusionary measures to 
prevent direct injury.  Some injury or mortality may still occur, especially due to vehicle strikes; 
however, due to the low density of San Joaquin kit foxes in the project area and the measures 
proposed to avoid and minimize effects, we expect that few San Joaquin kit foxes would be 
killed or injured.  We do not have an estimate for the rangewide population of the species.  The 
San Joaquin kit fox occupies a geographic range that is large relative to the size of the action 
area, including portions of most counties surrounding the San Joaquin Valley, and there is a 
large, stable population in the Carrizo Plain.  Implementation of the proposed project is not 
expected to appreciably reduce the local population of the San Joaquin kit fox.  Because the 
effect on the number of San Joaquin kit foxes at the local level would be minor, we conclude that 
the proposed action will not appreciably reduce the number of San Joaquin kit foxes rangewide. 
 
Distribution 
 
The local population of the San Joaquin kit fox is expected to shift out of and away from the 
panel arrays.  This would eliminate a portion of habitat in the middle of the Panoche Valley; 
however, conservation of land to the north and south and the connecting habitat corridor would 
minimize the effects of the habitat lost to the solar development.  The project as proposed would 
result in some limitations on the movement of San Joaquin kit foxes but is not expected to 
preclude north and south movements as a habitat corridor would remain through the project.  
Therefore, although implementation of the proposed project would remove occupied and suitable 
habitat for the species, we have determined that it will not appreciably reduce the distribution of 
the species at the local or rangewide level. 
 
Recovery 
 
The project could disrupt normal life history patterns of some individual San Joaquin kit foxes 
within one of the three core populations for San Joaquin kit fox:  the Ciervo-Panoche Natural 
Area (Service 1998).  The proposed project would also permanently remove some occupied, 
optimal habitat in the Ciervo-Panoche Natural Area.  The avoidance, minimization, and 
conservation measures are expected to reduce these effects to the species in the area and 
minimize adverse effects to recovery efforts.  In particular, the project design incorporates a 
habitat corridor that allows for more site permeability from north to south and allows for 
movement between lands conserved as part of the proposed project.  The corridor is expected to 
provide a path of suitable habitat for San Joaquin kit fox occupation and movement through the 
area which will allow for continued function of the Ciervo-Panoche Natural Area.  Based on 
information from similar solar power projects in the Carrizo Plains, the Service concludes that 
San Joaquin kit fox can persist, at least in the short term, in and around solar arrays.  With the 
protection of lands to the north and south of the project site and the habitat corridor to through 
the project footprint, the function of the Ciervo-Panoche Natural Area will be maintained and 
recovery of the species will not be impeded by the proposed project. 
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Effects of the Proposed Action on Blunt-nosed Leopard Lizard 
 
Development of the solar arrays and associated infrastructure would result in the temporary and 
permanent disturbance of 2,506 acres.  Construction of the panel arrays, project roads, and 
telecommunication and powerline infrastructure would result in a permanent loss of 1,794 acres 
of suitable and/or occupied blunt-nosed leopard lizard habitat.  Another 712 acres of suitable 
and/or occupied blunt-nosed leopard lizard habitat would be temporarily lost.  Unless blunt-
nosed leopard lizards are able to persist under and around the solar arrays (1,629 acres), the 
entire 1,794 acres would be lost for movement, dispersal, foraging, and population expansion. 
 
Survey efforts, both at protocol and non-protocol levels, conducted in the solar array portion of 
the project area have identified blunt-nosed leopard lizard occupation of the site to be 
concentrated in Las Aguilas and Panoche Creek and along Yturiate Road,  and they have been 
observed in the Valley Floor Conservation Lands (PVS 2014).  Areas disturbed by the proposed 
power line and telecommunication improvements could also provide suitable habitat for blunt-
nosed leopard lizards.  Protocol surveys have not been completed for the power line and 
telecommunication improvement portions of the proposed project.  The proposed project has 
been designed to avoid the locations where blunt-nosed leopard lizards have been observed and 
avoidance measures include establishing a 52.4-acre buffer centered on the single observation of 
a blunt-nosed leopard lizard in the project footprint.  All of these avoided areas are included in 
the Valley Floor Conservation Lands.  The Applicant proposes to conduct a preconstruction 
survey immediately prior to construction, and conduct monitoring of construction activities in 
areas potentially occupied by blunt-nosed leopard lizards to avoid effects to the species (PVS 
2014).  Exclusion fencing installed at the discretion of the designated biologist during 
construction would prevent those individuals observed from entering the project area.  In areas 
where exclusion fencing is not installed, individual blunt-nosed leopard lizards could enter the 
project area and would be subject to the effects of project construction described below. 
 
Although survey efforts have identified where blunt-nosed leopard lizards have occurred, we 
assume that not all individuals may have been observed even at protocol levels due to their 
cryptic coloration and their fossorial nature (CDFW 2004).  Adult blunt-nosed leopard lizards 
may remain in underground burrows for over 21 months during periods were prey may be low in 
abundance due to drought conditions (Germano et. al 1994), and California is currently in the 
fourth consecutive year of drought conditions (Griffin and Anchukaitis 2014).  These prolonged 
drought conditions increase the likelihood that blunt-nosed leopard lizards may be in 
underground burrows and were therefore not detected during survey efforts.  Blunt-nosed 
leopard lizards also move throughout the landscape and have been recorded moving distances as 
far as 1,509 feet and may have moved through the landscape and into the project area since the 
last observation (Tollestrup 1983).  The preconstruction surveys may not occur when 
environmental conditions are suitable for blunt-nosed leopard lizards to be active above ground.  
We expect some blunt-nosed leopard lizards will remain within the project footprint regardless 
of the proposed survey effort and would be subject to the effects described below. 
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Effects of Project Construction 
 
Solar arrays would be installed in areas that are characteristic of optimal blunt-nosed leopard 
lizard habitat:  open, sparse vegetation, low relief, with a slope less than 11 percent.  The area 
underneath and within shading distance of the array structures may be altered due to changes in 
vegetation structure and environmental conditions to such an extent that blunt-nosed leopard 
lizard abundance or use of the area is reduced.  This would constitute a loss of suitable habitat 
for foraging, shelter, and breeding. 
 
Employing underqualified designated monitors could result in adverse effects to blunt-nosed 
leopard lizards.  If designated monitors do not have adequate training to detect blunt-nosed 
leopard lizards, presence of the species in the area may not be recognized.  Any blunt-nosed 
leopard lizards not correctly identified would be subject to the effects described below.  Service 
review and approval of the designated biologists would ensure that the monitors are 
appropriately qualified. 
 
Blunt-nosed leopard lizards not detected during surveys or those that have moved into the project 
area since past survey observations would be subject to injury, mortality, or other adverse 
effects.  Blunt-nosed leopard lizards could be killed or injured by vehicle traffic, heavy 
equipment, excavation, trenching, and grading during construction activities.  The roads created 
as part of the proposed project could provide suitable basking areas and an open, flat area for 
foraging for blunt-nosed leopard lizards and cause individuals to move into the construction area 
and the proposed project.  Blunt-nosed leopard lizards that move to project roads would be 
subject to mortality and injury caused by vehicles during construction.  Blunt-nosed leopard 
lizards are more susceptible to vehicular strikes in cool weather, when they are less active 
because of low body temperature.  Blunt-nosed leopard lizards that remain in the project area and 
in burrows would be subject to mortality as a result by entombment in burrows that collapse 
during construction activity. 
 
Large-scale renewable solar energy projects can impact blunt-nosed leopard lizard habitat by 
altering landscape topography, vegetation, and drainage patterns.  They also can reduce habitat 
quality through interception of solar energy that would normally reach the ground surface, 
thereby affecting ambient air temperatures through habitat shading and altering soil moisture 
regimes (Smith 1984; Smith et al.1987).  The proposed project footprint, 1,629 acres of solar 
arrays, is a large contiguous block of disturbance in undeveloped habitat with unimpeded solar 
energy reaching the ground.  We conclude that the area under the panel arrays would likely be 
unsuitable for blunt-nosed leopard lizards for the life of the project due to the decrease in solar 
radiation at the ground and expected change in vegetative structure and density that could reduce 
the ability of blunt-nosed leopard lizards to move through the area. 
 
Ground disturbance caused by construction activities would disturb suitable and potentially 
occupied blunt-nosed leopard lizard habitat.  Installation of solar panels mounted on metal 
frames anchored with a low impact pile driver within areas of burrow refugia could result in 
mortality or injury through direct contact or as a result of burrows being crushed by vehicles or 
equipment or subject to vibrational collapse.  The Applicant has proposed conducting surveys for 
the species and avoiding areas around observations, which we conclude would reduce but not 
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eliminate this risk and we expect that some injury or mortality of blunt-nosed leopard lizards 
may still occur. 
 
The proposed stream crossings would occur across Las Aguilas, which has concentrations of 
blunted-nosed leopard lizard sightings.  Because of the relatively high concentrations of blunt-
nosed leopard lizards in these areas, construction of stream crossings have the highest likelihood 
of causing injury to mortality of individuals.  All ground disturbing activities would cause loss of 
suitable habitat, while direct injury or mortality could be caused by vehicle traffic, heavy 
equipment of machinery, construction worker foot traffic, and leaks or spills from vehicles or 
equipment.  Noise or vibration from construction activities could cause blunt-nosed leopard 
lizards to disperse from the area, increasing their risk of predation or competition. 
 
Installation of buried power and communication cables in suitable habitat could directly affect 
blunt-nosed leopard lizards by creating impassable barriers between burrows and foraging areas.  
Additionally, blunt-nosed leopard lizards could fall into deep, steep-walled trenches and not be 
able to escape, where they would be vulnerable to predation, starvation, or entombment.  
Installing escape ramps in temporary trenches and pits, as proposed by the Applicant, will reduce 
the risk of injury or mortality to blunt-nosed leopard lizards. 
 
Blunt-nosed leopard lizards may be displaced from work sites and adjacent occupied habitat by 
human activity and noise associated with construction activities.  Displaced individuals could be 
subject to increased predation and increased inter- and intra-specific competition resulting in 
decreased fitness and potentially reducing the carrying capacity of surrounding habitat. 
 
Blunt-nosed leopard lizards could be killed or injured due to predation by species such as red 
fox, coyote, or domestic dogs that are attracted to the area by trash discarded by personnel during 
construction.  The Applicant’s plan to regularly remove trash from the project area would 
eliminate the attractant for other wildlife and reduce the potential for predation on blunt-nosed 
leopard lizards during construction. 
 
Spillage or leakage of industrial chemicals, fuels, and lubricants could result in fouling or 
poisoning of blunt-nosed leopard lizards and contamination of their habitat.  The Applicant’s 
spill prevention and response plan would minimize or eliminate the risk of poisoning or 
contaminating the habitat of blunt-nosed leopard lizards. 
 
Effects of Operations and Maintenance 
 
Maintenance or repair of buried power and communication cables in suitable habitat could 
directly affect blunt-nosed leopard lizards by creating impassable barriers between burrows and 
foraging areas.  Additionally, blunt-nosed leopard lizards could fall into deep, steep-walled 
trenches and not be able to escape, where they would be vulnerable to predation, starvation, or 
entombment.  Installing escape ramps in temporary trenches and pits, as proposed by the 
Applicant, would reduce the risk of injury or mortality to blunt-nosed leopard lizards. 
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Vehicles for maintenance, day time security patrols, and panel washing could injure or kill blunt-
nosed leopard lizards that may re-inhabit the panel arrays or use the project roads for foraging 
and basking. 
 
Structures associated with the proposed project, such as the panel arrays and fencing, could 
provide perches for avian predators that could increase predation rates of blunt-nosed leopard 
lizards in the project area.  Blunt-nosed leopard lizards may avoid areas adjacent to project 
structures, such as the panel arrays and perimeter fence.  Terrestrial species have been known to 
avoid areas with increased vertical structures that may serve as perches for predators (Schuster et 
al. 2015). 
 
Effects of Conservation Lands 
 
The conservation measures, including habitat preservation and management, would protect 
suitable habitat for blunt-nosed leopard lizards.  The Valley Floor Conservation Lands are 
currently occupied habitat.  Blunt-nosed leopard lizards have been observed on the Silver Creek 
Ranch Conservation Lands but the extent of the species use of the area is unknown.  Current land 
use in the conservation lands is compatible with blunt-nosed leopard lizard persistence.  The 
proposed management actions and enhancements will benefit the blunt-nosed leopard lizard by 
providing protection from incompatible future land uses and maintaining an optimal grazing 
regime for the species.  Despite the conservation of existing habitat, the project would still result 
in a net loss of suitable and occupied habitat for the blunt-nosed leopard lizard.  The ultimate 
effect of conservation of the lands as proposed areas as proposed by the Applicant would be 
permanent preservation of suitable habitat. 
 
Effects on Recovery 
 
Although the majority of blunt-nosed leopard lizards have been observed in Las Aguilas and 
Panoche Creeks (both of which transverse the action area and have been included in the Valley 
Floor Conservation Lands), the entire project site supports suitable habitat for the species.  If the 
habitat under and around the panel arrays changes and becomes unsuitable for blunt-nosed 
leopard lizards, the species would permanently lose approximately 1,794 acres of suitable 
habitat.  The paths for dispersal would also be limited to Las Aguilas and Panoche Creeks and 
the other Valley Floor Conservation Lands.  The population of the Valley Floor Conservation 
Lands could be at risk of inbreeding depression and local extinction if the area was to become 
isolated from other populations.  The Valley Floor Conservation Lands provide a corridor which 
is contiguous with and therefore provides a connection between the other conserved lands to the 
north and south.  This design component of the conservation lands minimizes the risk of 
population isolation by allowing for movement, dispersal, and genetic flow.  While 
implementation of the proposed project would result in some reduction of suitable habitat in the 
Panoche Valley, that reduction would be offset through the permanent protection and 
management of the currently known occupied habitat in the Valley Floor Conservation Lands 
and approximately 10,000 acres of suitable habitat on the Valadeao and Silver Creek Ranch 
Conservation Lands, consistent with the recovery goals for this species.  We conclude that 
although effects to individual blunt-nosed leopard lizards would occur and suitable habitat would 
be lost, the proposed project would not impede the recovery of the species. 



Michael S. Jewell (08EVEN00-2015-F-0328)  82 

The Panoche Valley population of blunt-nosed leopard lizards has unique genetics that indicate 
relative isolation from other remaining populations of the species (Grimes et al. 2014).  The 
unique genetic composition of the species in the area is important to maintain for recovery of the 
species.  Reduction, fragmentation, or isolation of the local population could remove the 
individuals of the Panoche Valley population from reproducing and exchanging genes that would 
increase the chances of survival from disease or other environmental factors from an increase in 
genetic diversity.  However, the preservation and management of the conservations lands is 
expected to effectively reduce or eliminate the risk of fragmentation and isolation of the local 
population of the blunt-nosed leopard lizards. 
 
The potential effects of climate change on blunt-nosed leopard lizards are difficult to assess.  We 
have attempted to make inferences through comparisons to the conditions expected to occur to 
the rangewide population and in particular the subpopulations in the San Joaquin Valley (B. 
Sinervo, pers. comm.).  The Panoche Valley currently has lower average temperatures than the 
San Joaquin Valley.  The average projected increase in temperature due to climate change is 
expected to maintain suitable temperatures within the Panoche Valley for blunt-nosed leopard 
lizards whereas the majority of the San Joaquin Valley may become too warm.  This minor shift 
in temperature of the Panoche Valley would make it a refuge from climate change in the next 
century.  Removal of suitable habitat in the area of a refuge from climate change could adversely 
affect recovery efforts by reducing the overall amount of habitat available for the species.  
However, the permanent impacts from implementation of the project would represent only a 
portion of the suitable habitat in the area for the species.  The preservation and management of 
the conservation lands would provide suitable habitat in the Panoche Valley area for the species 
to inhabit and are expected to minimize the risk of impacts from climate change by providing 
habitat for blunt-nosed leopard lizards, in perpetuity. 
 
Summary of Effects to Blunt-nosed Leopard Lizards 
 
In determining whether a proposed action is likely to jeopardize the continued existence of a 
species, we consider the effects of the action with respect to the numbers, reproduction, and 
distribution of the species and the impacts on recovery.  The Corps and the project proponent 
have proposed measures to avoid and minimize impacts to blunt-nosed leopard lizards during 
project activities. 
 
Reproduction 
 
The highest densities of blunt-nosed leopard lizards in the action area are located near Panoche 
and Las Aguilas Creeks, where effects to the habitat would be minimal due to the establishment 
of the Valley Floor Conservation Lands that include both creeks and adjacent lands.  The Valley 
Floor Conservation Lands will provide foraging, movement, and dispersal habitat that would 
allow for intraspecies interaction and genetic flow in the local and regional populations.  While 
we expect some blunt-nosed leopard lizards to be killed or injured during project activities (e.g., 
grading, installation of solar panels), the Applicant has proposed measures to minimize these 
effects, such as pre-activity surveys, avoidance of occupied areas, and covering open trenches.  
Assuming the loss of individuals translates into lower reproductive capacity, we expect that if 
any blunt-nosed leopard lizard are killed or injured, their contribution to the season’s breeding 
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effort would be lost; however, because we expect the Applicant’s avoidance and minimization 
measures will reduce such losses, we further conclude that the effect on reproduction in the 
action area will be small and temporary.  This small effect at the local level means that the 
proposed action would not reduce the reproduction of the species on a rangewide scale. 
 
Numbers 
 
As noted above, we expect that individual blunt-nosed leopard lizards would be killed or injured 
by the proposed activities; however, we have further determined that implementation of the 
proposed avoidance, minimization, and conservation measures will reduce the potential for such 
losses to occur.  This means that the number of blunt-nosed leopard lizards may be slightly 
reduced at the project level, but rangewide, the effect would be negligible.  We conclude that the 
proposed action would not reduce the number of blunt-nosed leopard lizards on a rangewide 
scale. 
 
Distribution 
 
The proposed project would remove suitable and occupied habitat for the species, and the local 
population is expected to shift out of and away from the panel arrays.  The majority of the 
occupied areas with the highest densities of blunt-nosed leopard lizard would be avoided by the 
proposed project design.  The project as proposed would result in some limitations on movement 
of blunt-nosed leopard lizards due to removal of habitat on the Panoche Valley floor, but the 
species will continue to occupy the habitat of the Valley Floor Conservation Lands, which 
include Panoche and Las Aguilas Creeks, to move and disperse throughout the area.  Because 
most of the local distribution will remain intact, especially where densities of the blunt-nosed 
leopard lizard are highest, we conclude that the proposed project will not reduce the species’ 
distribution on a rangewide scale. 
 
Recovery 
 
The proposed project would permanently remove suitable and potentially occupied habitat for 
the blunt-nosed leopard lizard in the Ciervo-Panoche Natural Area.  The avoidance, 
minimization, and conservation measures are expected to reduce effects to the species in the area 
and minimize adverse effects to recovery efforts.  The conservation lands are expected to provide 
suitable habitat for blunt-nosed leopard lizard occupation and movement through the area and 
allow for continued function of the Ciervo-Panoche Natural Area as important habitat for the 
blunt-nosed leopard lizard.  We conclude that the proposed action would not impede the species’ 
recovery. 
 
Effects of the Proposed Action on California Tiger Salamanders 
 
Development of the solar arrays and associated infrastructure, including project road, and 
telecommunication and powerline infrastructure, will result in the temporary and permanent 
disturbance of 2,506 acres.  The project area contains at least one known breeding pond for 
California tiger salamanders.  Approximately 1,500 acres of the project area are within dispersal 
distance of known California tiger salamander breeding ponds and contain numerous small 
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mammal burrows that could provide suitable refugia.  All known occupied ponds on the project 
site are included in the Valley Floor Conservation Lands and will not be directly affected by the 
proposed project construction.  We are not aware of any scientific literature on the effects of 
solar arrays on California tiger salamanders.  The potential for this species to re-inhabit the land 
under panel arrays after installation exists, but is unlikely as the project is not compatible with 
standing water where breeding could occur.  Some California tiger salamanders may be present 
in the project area during dispersal events to or from breeding ponds. 
 
The Applicant proposes to excavate burrows to capture and relocate California tiger salamanders 
in portions of the solar generation site that are in proximity (a minimum of 3,281 feet) to known 
breeding ponds as detailed in the California Tiger Salamander Pre-construction Avoidance and 
Minimization Plan.  While capture and relocation of California tiger salamanders is expected to 
reduce the number of California salamanders that could be killed or injured by project 
construction activities, capture and relocation could result in the injury or death of individual 
California tiger salamanders.  The Applicant proposes to reduce the risk of injury or death by 
using Service-approved biologists, by limiting the duration of handling, and requiring the proper 
transport of these species.  Although survivorship for translocated California tiger salamanders 
has not been estimated, survivorship of translocated wildlife, in general, is reduced due to 
intraspecific competition, lack of familiarity with the location of potential breeding, feeding, and 
sheltering habitats, and increased risk of predation.  However, California tiger salamanders tend 
to be relatively sedentary when aestivating in upland habitat.  By relocating captured 
salamanders to suitable upland refugia, we expect the survivorship of these individuals to be 
relatively high. 
 
Observations of diseased and parasite-infected amphibians are now frequently reported.  
Releasing amphibians following a period of captivity, during which time they can be exposed to 
infections, may cause an increased risk of mortality in wild populations.  Amphibian pathogens 
and parasites can also be carried between habitats on the hands, footwear, or equipment of 
fieldworkers, which can spread them to localities containing species which have had little or no 
prior contact with such pathogens or parasites.  Chytrid fungus is a water-borne fungus that can 
be spread through direct contact between aquatic animals and by a spore that can move short 
distances through the water.  The fungus only attacks the parts of an animal’s skin that have 
keratin (thickened skin), such as the mouthparts of tadpoles and the tougher parts of adults’ skin, 
such as the toes.  It can decimate amphibian populations, causing fungal dermatitis, which 
usually results in death in 1 to 2 weeks.  Infected animals may spread the fungal spores to other 
ponds and streams before they die.  Once a pond has become infected with chytrid fungus, the 
fungus stays in the water for an undetermined amount of time.  Relocation of individuals 
captured from the project area could contribute to the spread of chytrid fungus.  In addition, 
infected equipment or footwear could introduce chytrid fungus into areas where it did not 
previously occur.  Using proper precautions, such as the Applicant’s commitment to using the 
Declining Amphibian Populations Task Force protocol to avoid spreading infection from 
location to location, constitute the best practices available to reduce or eliminate risk to the 
species. 
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Effects of Project Construction 
 
Solar arrays would be installed in areas occupied by a large population of rodents and small 
mammals that provide suitable burrows for California tiger salamanders.  The area underneath 
and within shading distance of the array structures may be altered due to changes in vegetation 
structure and environmental conditions to such an extent that rodent and small mammal 
abundance or use is reduced.  This would constitute a loss of suitable refugia habitat for 
California tiger salamanders. 
 
Employing underqualified monitors could result in adverse effects to California tiger 
salamanders.  If designated monitors do not have adequate training to detect California tiger 
salamanders, presence of the species in the area may not be recognized.  Any California tiger 
salamanders not correctly identified would be subject to the effects described below.  Service 
review and approval of the designated biologists would ensure that the monitors are 
appropriately qualified. 
 
California tiger salamanders that occur in or within dispersal distance of the project area could be 
adversely affected by project activities.  Injury or mortality could occur when individuals are 
crushed by earth-moving equipment, debris, and worker foot traffic.  Work activities, including 
resultant noise and vibration, could cause California tiger salamanders to leave or avoid suitable 
habitat.  This disturbance and displacement may increase the potential for predation, desiccation, 
competition for food and shelter, or strike by vehicles on roadways.  Individuals remaining in 
burrows may be killed or injured by the large machinery used to dig trenches; by project grading 
activities; or they may become trapped and die if the entrance to their upland sheltering habitat is 
crushed or covered. 
 
During periods of rainfall (typically greater than 0.5 inch of rain in a 24-hour period), we expect 
a higher likelihood of California tiger salamanders dispersing above ground towards or away 
from breeding ponds in the project vicinity.  Any amphibians moving through the project site 
would be at risk of injury or death caused by vehicles, equipment, or workers.  Exclusion 
fencing, installed at the discretion of the designated biologist around areas of project construction 
and ground disturbance, would reduce the risk of adverse effects to California tiger salamanders.  
However, areas where exclusion fencing is not installed, would allow California tiger 
salamanders to move through the project site.  These individuals would be subject to adverse 
effects from project construction. 
 
Trash left during or after project activities could attract predators to work sites, which could, in 
turn, prey on California tiger salamanders.  For example, raccoons (Procyon lotor) and feral cats 
(Felis catus) are attracted to trash and also prey opportunistically on California tiger 
salamanders.  This potential impact would be reduced or avoided by careful control of waste 
products at all work sites, as proposed by the Applicant. 
 
Uninformed workers could disturb, injure, or kill California tiger salamanders.  The potential for 
this to occur would be reduced by educating workers on the presence and protected status of this 
species as proposed by the Applicant and the additional measures that will be implemented to 
protect California tiger salamanders during project activities by the designated biologist.  The use 
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of flagging and fencing around environmentally sensitive areas, as proposed by the Applicant, 
would also reduce these potential impacts by preventing workers from encroaching into adjacent 
habitat. 
 
Spillage or leakage of industrial chemicals, fuels, and lubricants could result in fouling or 
poisoning of California tiger salamanders and contamination of their habitat.  The Applicant’s 
spill prevention and response plan would minimize or eliminate the risk of poisoning or 
contaminating the habitat of California tiger salamanders. 
 
Effects of Operations and Maintenance 
 
Vehicles for maintenance and panel washing could destroy or damage California tiger 
salamander habitat if the species re-inhabits the panel arrays.  Vehicles driven through areas with 
burrows could crush burrows and disrupt movement paths.  Vehicles could also crush individual 
California tiger salamanders or entomb individuals in burrows as a result of soil compaction. 
 
California tiger salamanders could be killed or injured by being hit or run over by nighttime 
worker traffic or security patrols during operations and maintenance activities.  This risk would 
be greatest during or after rainfall when individuals may be moving through the project area 
towards or away from breeding ponds.  All nighttime traffic will be required to maintain a posted 
10 mph speed limit on the project site, and will be required to remain on the existing roads 
except when emergency response requires vehicle access to off-road areas which will reduce the 
risk of vehicle strikes on California tiger salamanders.  However, we anticipate that not all 
workers will observe the posted speed limit, which could somewhat limit the benefit of this 
measure. 
 
Maintenance or repair of buried power and communication cables in suitable habitat could 
directly affect California tiger salamanders through direct mortality from ground disturbance, 
destroying occupied burrows, and creating impassable barriers between burrows and foraging 
areas.  Additionally, California tiger salamanders could fall into deep, steep-walled trenches and 
not be able to escape, where they would be vulnerable to predation, starvation, or entombment.  
Installing escape ramps in temporary trenches and pits, as proposed by the Applicant, would 
reduce the risk of injury or mortality to California tiger salamanders. 
 
Effects of Conservation Lands 
 
The conservation measures including habitat preservation and management would protect 
suitable habitat for California tiger salamanders.  The Valley Floor Conservation Lands and 
Valadeao Ranch Conservation Lands are currently occupied habitat.  The Applicant proposes to 
create three additional breeding ponds on the Valadeao Conservation Lands.  Current land use in 
the conservation lands is compatible with California tiger salamander persistence, and the 
proposed management actions and enhancements are expected to provide a benefit to the species.  
Management for the species, particularly breeding ponds, will benefit the species at a local, 
regional, and rangewide scale.  While the project would result in a net loss of suitable habitat for 
the species, with the creation of additional breeding ponds, we expect the local population to 
increase or remain stable. 
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Effects on Recovery 
 
We have not developed a recovery plan for the California tiger salamander to which we can refer 
to assess its recovery status.  In the absence of a recovery plan, we default to standard 
conservation practices for this and most other amphibian species.  Recovery goals would focus 
on the preservation of much of the remaining habitat that supports the species.  In general terms, 
where suitable habitat exists, it should be conserved and where possible, additional habitat 
should be created or restored.  Because of the preservation of existing habitat, creation of 
breeding habitat, and upland habitat enhancement activities included in Habitat Management 
Plan, project implementation should result in few, if any, long-term effects to the species or to its 
recovery. 
 
Relocation of the individuals not tested for non-native genes could spread non-native alleles to 
other locations occupied by previously unaffected native populations.  This would reduce the 
overall California tiger salamander survivorship through hybrid breeding.  Although genetic 
analysis has not been performed for the local population of California tiger salamanders, the 
isolated nature of the Panoche Valley suggests that individuals have not been exposed to 
nonnative genes and hybridization.  The loss of native genetics would adversely affect recovery 
of the California tiger salamander, but we expect the potential for such effects to be low because 
we expect the few individuals will be lost and prevented from reproduction.  The creation of 
additional breeding ponds is expected to increase the local population and preserve the current 
genetic structure. 
 
In addition to avoiding known breeding ponds and incorporating them into the conservation 
lands, the Applicant will create additional breeding ponds.  Also, individual California tiger 
salamanders located in upland refugia will be captured and relocated.  We believe that only a 
few, if any, individuals will be lost due to project activities.  The effects to recovery of local, 
regional and rangewide populations of California tiger salamanders are expected to be negligible. 
 
Summary of Effects to California Tiger Salamanders 
 
In determining whether a proposed action is likely to jeopardize the continued existence of a 
species, we consider the effects of the action with respect to the numbers, reproduction, and 
distribution of the species and the impacts on recovery.  The Corps and the Applicant have 
proposed measures to avoid and minimize impacts to California tiger salamanders during project 
activities, identified in the Description of the Proposed Action section of this document, such that 
we anticipate that few, if any, California tiger salamanders are likely to be killed or injured 
during the project construction or operation and maintenance. 
 
In summary, the proposed action could adversely affect California tiger salamanders due to the 
loss of dispersal and aestivation habitat; however, the Corps and the project proponent have 
proposed avoidance and minimization measures to reduce these impacts, including capture and 
relocating individuals from the project area and creation of additional breeding ponds.  Based on 
these measures, we anticipate that the impacts to California tiger salamanders will be low during 
project implementation. 
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Reproduction 
 
We have determined that implementation of the proposed project would not reduce the ability of 
the California tiger salamander to continue to successfully breed within the action area.  This 
conclusion is based on the Applicant’s proposal to avoid direct impacts to the breeding ponds 
located in the project area and the proposed creation of breeding ponds in adjacent conservation 
lands.  Some individual California tiger salamanders may be killed or injured during dispersal or 
while aestivating in burrows, and the loss of reproductive individuals may translate into lower 
reproductive capacity for the local population; however, we expect such numbers to be low due 
to measures the Applicant has proposed to protect individual California tiger salamanders, such 
as pre-activity surveys, capture/relocation efforts, and closing of open trenches.  Therefore, we 
conclude that the likely minimal loss of individual California tiger salamander and the measures 
proposed to protect breeding by the species and adjacent upland habitat mean that the proposed 
action will not reduce the reproduction of the California tiger salamander rangewide. 
 
Numbers 
 
A few individual California tiger salamanders are expected to be lost during capture and 
relocation efforts; however, we have determined that implementation of the proposed project 
would not reduce the local or rangewide population of the California tiger salamander.  We 
anticipate that a small number of individuals may occur between the proposed 1.2 mile dispersal 
survey distance and the 1.3 mile known dispersal distance used by the Service.  These 
individuals would be subject to injury or mortality due to construction activities.  The avoidance, 
minimization, and conservation measures would reduce the potential adverse effects to the 
California tiger salamander and minimize the number lost during project activities.  Because the 
number of individuals that would be killed or injured is likely to be low at the project site, we 
conclude that any loss of individual California tiger salamanders would be negligible at the 
rangewide scale. 
 
Distribution 
 
Although implementation of the proposed project would remove suitable and likely occupied 
upland habitat for the species, we have determined that it will not appreciably affect the 
distribution of the species at the local, regional or rangewide levels.  The California tiger 
salamander occupies a relatively large geographic ranges outside the action area.  The Central 
California DPS of the California tiger salamander occupies portions of the San Joaquin Valley 
and coastal Counties in central California.  The local population is expected to shift out of and 
away from the solar panel arrays and the creation of three additional breeding ponds will result in 
additional breeding habitat and likely a minor shift in the local distribution of the species.  We 
expect these shifts in distribution to be minor at the local level, and we conclude that any change 
in distribution at the local level would not reduce the distribution of the species rangewide. 
 
Recovery 
 
The proposed project would permanently remove suitable dispersal and likely occupied upland 
habitat for the species.  The avoidance, minimization, and conservation measures proposed by 
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the Applicant, including capture and relocation and avoidance of known breeding ponds are 
expected to effectively reduce effects to the species in the area and should, in turn, minimize any 
effects on the species’ recovery.  In addition, the conservation lands provide suitable habitat for 
California tiger salamanders and the creation of breeding ponds will help recovery efforts by 
preserving known breeding habitat and creating new opportunities for reproduction.  The 
creation of new habitat for the California tiger salamander is consistent with typical recovery 
goals for a species declining, in part, due to habitat loss.  We conclude that the proposed action 
will not impede the recovery of the California tiger salamander. 
 
Summary of Effects of the Conservation Lands 
 
The entire Action Area is within the Ciervo-Panoche Natural Area (Service 1998).  The Service 
listed the Ciervo-Panoche Natural Area as Priority Level 1 in the Recovery Plan (Service 1998).  
The Priority Level 1 designation means that action must be taken within the Ciervo-Panoche 
Natural Area to prevent extinction or to prevent a species from declining irreversibly in the 
foreseeable future.  The Service outlined the steps to achieve this goal through protection of 
natural lands from development through acquisition of fee title or easements from willing sellers 
and ensuring that traditional rangeland uses continue while monitoring and protecting vulnerable 
plant and insect populations.  The development of the solar power facility in the Ciervo-Panoche 
Natural Area does not further this goal.  However, the inclusion in the proposed action of 
permanent protection and management of the conservation lands for the benefit of federally 
listed species in the area is consistent with the Priority Level 1 designation for the Ciervo-
Panoche Natural Area.  The conservation lands are currently managed for free range cattle 
grazing.  This land use has provided near optimal habitat conditions for giant kangaroo rats, San 
Joaquin kit foxes, blunt-nosed leopard lizards, and California tiger salamanders.  The 
enhancement proposed for the conservation lands is expected to maintain or minimally increase 
the numbers of giant kangaroo rats, San Joaquin kit foxes, and blunt-nosed leopard lizards, and 
result in an increase in the number of California tiger salamanders through the creation of new 
breading habitat.  The permanent protection from future development of these habitat lands and 
specific management of the lands for these species will further recovery efforts. 
 
The conservation lands provide a mix in habitat quality for the species included in this 
consultation.  The Valley Floor Conservation Lands area (2,514 acres) is occupied and used by 
giant kangaroo rats, San Joaquin kit foxes, blunt-nosed leopard lizards, and California tiger 
salamanders.  This land is interspersed with the proposed project footprint and will be protected 
from development.  The Valley Floor Conservation Lands also provide project footprint 
permeability and a corridor for movement from the conservation lands to the south and north.  
This corridor is designed to allow individuals of the species and their ecological associates to 
move and disperse throughout the Ciervo-Panoche Natural Area and maintain the function of the 
core area. 
 
The Valadeao Ranch Conservation Lands (10,772 acres) are sparsely occupied by giant kangaroo 
rats and blunt-nosed leopard lizards.  San Joaquin kit foxes were found to use the area of the 
Valadeao Ranch Conservation Lands known as Little Panoche Valley (PVS 2014).  
Approximately 2,945 acres of Valadeao Ranch Conservation Lands are between 0 and 11 percent 
slope which is considered optimal habitat for those three species.  The 2,945 acres is an 
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overestimate of the actual habitat available for the species because this calculation is based 
entirely on slope and did not account for small or isolated areas of slope surrounded by steep 
slopes. 
 
The Silver Creek Ranch Conservation Lands (10,890 acres) are occupied by giant kangaroo rats, 
San Joaquin kit foxes, and blunt-nosed leopard lizards.  Approximately 5,765 acres of Silver 
Creek Ranch Conservation Lands are between 0 and 11 percent slope which is considered 
optimal habitat for those three species.  The 5,765 acres is an over estimate of the actual habitat 
available for the species because this calculation is based entirely on slope and did not account 
for small or isolated areas of slope surrounded by steep slopes.  The Silver Creek Ranch is 
specifically identified in the Recovery Plan for Upland Species of the San Joaquin Valley 
(Service 1998) as an area with high habitat value for the special status species.  The recovery 
plan, in reference to giant kangaroo rats, also has a goal to “protect all existing natural land on 
the Silver Creek Ranch …” (Service 1998).  In reference to the blunt-nosed leopard lizard, the 
Recovery Plan aims to “protect additional habitat for them in key portions of their range; areas of 
highest priority to target for protection are … Natural lands in the Panoche Valley area of Silver 
Creek Ranch, San Benito County” (Service 1998).  By preserving the Silver Creek Conservation 
Lands, the proposed action would preserve a “highest priority” area identified in the recovery 
Plan for these listed species that is currently unprotected. 
 
The value of the conservation lands could be reduced if subsurface mineral rights are exercised.  
Based on a minerals estate map, approximately 34 percent of the conservation lands have Federal 
subsurface mineral rights.  The remaining 66 percent is a mix of the surface owner (who would 
be the project proponent) and other private individuals.  If the mineral rights are exercised, the 
associated impacts to the surface and occupied or suitable habitat would be affected.  This 
potential is an unknown and based on the typical BLM practice of a 10 percent surface 
disturbance, this would reduce the potential surface impacts from mineral extraction to 5 percent 
of the total area.  If those mineral extraction projects were to proceed, they would be subject to 
consultation with the Service for effects to listed species. 
 
Despite the potential for mineral rights being exercised, we conclude that the conservation lands 
and their permanent protection and management will provide a benefit to the recovery of listed 
species. 
 
 
CUMULATIVE EFFECTS 
 
Cumulative effects include the effects of future State, tribal, local or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion.  We do not 
consider future Federal actions that are unrelated to the proposed action in this section because 
they require separate consultation pursuant to section 7 of the Act.  We are unaware of any non-
Federal actions that are reasonably certain to occur in the action area that would adversely affect 
the giant kangaroo rat, San Joaquin kit fox, blunt-nosed leopard lizard, and California tiger 
salamander.  The area has been and continues to be used primarily for free-range ranching 
activities, which are part of the environmental baseline.  The area is located in a relatively remote 
part of California with limited water availability rendering future development unlikely. 
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CONCLUSIONS 
 
The regulatory definition of “to jeopardize the continued existence of the species” focuses on 
assessing the effects of the proposed action on the reproduction, numbers, and distribution of the 
species, and their effects on the survival and recovery of the species.  For that reason, we have 
focused our analysis of the effects of the proposed action on the reproduction, numbers, and 
distribution of the giant kangaroo rat, San Joaquin kit fox, blunt-nosed leopard lizard, and 
California tiger salamander to assess the overall effect of the proposed action on the species.  We 
also consider the effect of the action on the recovery of the species. 
 
Giant Kangaroo Rat 
 
Reproduction 
 
In addition to avoiding areas known to have concentrations of giant kangaroo rats, surveys would 
be conducted prior to the initiation of construction activities, all giant kangaroo rats found within 
construction areas would be captured and relocated outside of areas of ground disturbance, and 
exclusion fencing would erected to prevent re-occupancy of the areas during construction.  If 
capture and relocation activities occur during mating season, those individual giant kangaroo rats 
captured and relocated to burrows with inclusion fencing (to prevent immediate dispersal) would 
be removed from reproduction for the year.  If any lactating females are captured during 
relocation efforts, the female would be returned to the burrow until the young have matured to be 
on their own.  Burrows with young present would not be excavated.  Capture and relocation 
efforts are generally effective but can result in temporary effects to reproduction of the local 
population from the disruption of normal behavioral patterns that may result in lower 
reproduction rates.  We do not expect implementation of the proposed project to affect overall 
reproduction of the giant kangaroo rat in the action area because the individuals that may be 
captured and relocated only represent a portion of the individuals in the local population and a 
smaller portion of the regional and rangewide populations.  We expect any disruption of 
reproduction to be recovered during the next breeding cycle.  At the species level, the minor, 
temporary effect to the local reproduction of the giant kangaroo rat likely to result from the 
proposed action would not appreciably affect rangewide reproduction. 
 
Numbers 
 
Any reduction in the population of giant kangaroo rats as a result of the proposed action is 
expected to be minimal, and any individuals lost would likely be replaced during the next normal 
breeding cycle so that such losses would be temporary.  The capture and relocation efforts, and 
other minimization and avoidance measures, are expected to effectively reduce the potential loss 
of individuals that would otherwise be killed or injured by construction activities and vehicles.  
Mortality of a few individuals is expected as a result of capture and relocation efforts.  We 
estimate this at 2 percent of the estimated total captures (521) or 11 individuals.  The relocated 
individuals would be provided with a food source that would not only increase the likelihood that 
they will remain in the new burrow, but also increase the likelihood that they will survive and 
reproduce during the next breeding cycle.  The potential loss of individual giant kangaroo rats 
would be minor to the local metapopulation, regional metapopulations, and to the rangewide 
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status of the species.  We conclude that while some individual giant kangaroo rats may be killed 
or injured, the numbers rangewide will not be appreciably reduced; the anticipated losses are 
minimal and likely to only have a temporary effect. 
 
Distribution 
 
The local distribution of the species would be altered due to the removal of occupied habitat and 
suitable habitat for local range expansion.  Also, relocated individuals would change the 
distribution if relocated to an area not currently occupied or increase the density of the area if 
relocated to an inactive burrow system in an occupied area.  However, while distribution of the 
local population would be altered, local distribution would not be significantly reduced, and 
linkages between the local and rangewide metapopulations are expected to be maintained 
through the establishment of the Valley Floor Conservation Lands.  We conclude that despite 
local changes to the species’ occurrences, the proposed action would not appreciably reduce the 
rangewide distribution of the giant kangaroo rat. 
 
Recovery 
 
The removal of occupied and suitable habitat would reduce the overall area of potential 
population and meta-population expansion in the Ciervo-Panoche Natural Area.  It could also 
reduce protection against stochastic events that require large areas to allow the species to 
redistribute across the landscape during or after an event.  The capture and relocation of giant 
kangaroo rats could alter the genetic structure of the metapopulations in the Ciervo-Panoche 
Natural area through introduction of individuals to areas of different genetic diversity.  To offset 
these impacts, the proposed project includes conservation of the Silver Creek Conservation 
Lands to provide permanent protection and management of a large area identified in the 
Recovery Plan as important for recovery of the species (Service 1998) and establishment of the 
Valley Floor Conservation Land to permanently protect linkages between the local and 
rangewide metapopulations of giant kangaroo rat.  Although some occupied and suitable habitat 
would be removed and mortality of a few individuals is expected, we conclude that 
implementation of the proposed project is expected to have a minimal effect on recovery of the 
species due to preservation of occupied habitat in the conservation lands and minimizing 
mortality of individuals through the capture and relocation efforts. 
 
Conclusion for Giant Kangaroo Rat  
 
After reviewing the current status of  the giant kangaroo rat, the environmental baseline for the 
action area, the effects of the proposed Panoche Valley Solar Farm and the cumulative effects, it 
is the Service's biological opinion that the Panoche Valley Solar Farm, as proposed, is not likely 
to jeopardize the continued existence of the giant kangaroo rat.  Because we do not anticipate an 
appreciable decline in giant kangaroo rats within the action area, the proposed action will not 
appreciably reduce the likelihood of the species’ survival and recovery in the wild.  The effects 
on reproduction and numbers of individuals are expected to be minimal and offset during 
subsequent breeding cycles, the metapopulation distribution would shift but the rangewide 
distribution would only be slightly altered, and the effects on recovery are expected to be 
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minimal due to the preservation and management of important habitat specifically for the species 
consistent with recovery efforts. 
 
San Joaquin kit fox 
 
Reproduction 
 
To minimize the project’s effects on the reproduction of San Joaquin kit fox, the Applicant 
proposes to survey for and avoid natal dens in the project footprint.  These actions should 
effectively reduce any project related impacts to the species; consequently, we expect the local 
effect of the proposed project on reproduction of the San Joaquin kit fox to be minimal.  Because 
the effects of the proposed project on the species’ reproduction are expected to be minimal at the 
local level, we conclude that the proposed project will not appreciably reduce the San Joaquin kit 
fox’s ability to reproduce rangewide. 
 
Numbers 
 
The Applicant proposes numerous measures to avoid injuring or killing individual San Joaquin 
kit foxes, including pre-construction surveys, avoidance of active dens, and exclusionary 
measures to prevent direct injury.  Some injury or mortality may still occur, especially due to 
vehicle strikes; however, due to the low number of San Joaquin kit foxes in the project area and 
the measures proposed to avoid and minimize effects, we expect that few San Joaquin kit foxes 
would be killed or injured.  Therefore, we have determined that implementation of the proposed 
project is not expected to appreciably reduce local population of the San Joaquin kit fox.  
Because the effect on the number of San Joaquin kit foxes at the local level would be minor, we 
conclude that the proposed action will not appreciably reduce the number of San Joaquin kit 
foxes rangewide. 
 
Distribution 
 
The local population of the San Joaquin kit fox is expected to shift out of and away from the 
panel arrays.  This would eliminate a portion of habitat in the middle of the Panoche Valley; 
however, conservation of land to the north and south and the connecting habitat corridor would 
minimize the effects of the loss that habitat.  The project as proposed would result in some 
limitations on movement of San Joaquin kit fox but is not expected to impede north and south 
movements as the habitat corridor would remain through the project.  Therefore, although 
implementation of the proposed project would remove some occupied and suitable habitat for the 
species, we conclude that it will not appreciably reduce the distribution of the species at the local 
or rangewide level. 
 
Recovery 
 
The proposed project would permanently remove some occupied, optimal habitat in the Ciervo-
Panoche Natural Area.  The project could disrupt normal life history patterns of some individuals 
in one of the three core populations for San Joaquin kit fox (Service 1998).  The avoidance, 
minimization, and conservation measures incorporated into the proposed project are expected to 
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reduce effects to the species in the area and minimize any adverse effects to recovery efforts.  
The conservation measures would result in protection and management of important San Joaquin 
kit fox habitat.  The project design incorporates a habitat corridor that allows for more site 
permeability from north to south and allows for movement between conserved lands.  The 
corridor will provide a path of suitable habitat for San Joaquin kit fox occupation and movement 
through the area and allow for continued functionality of the Ciervo-Panoche Natural Area.  
Based in part on information from similar solar power projects in the Carrizo Plains, the Service 
concludes that San Joaquin kit foxes can persist, in some capacity, in and around solar arrays.  
With the protection of lands to the north and south of the project site and the habitat corridor to 
through the project footprint, the function of the Ciervo-Panoche Natural Area will be 
maintained as an important recovery area for San Joaquin kit fox and the proposed project will 
not impede recovery of the species rangewide. 
 
Conclusion for San Joaquin Kit Fox 
 
After reviewing the current status of the San Joaquin kit fox, the environmental baseline for the 
action area, the effects of the proposed Panoche Valley Solar Farm and the cumulative effects, it 
is the Service's biological opinion that the Panoche Valley Solar Farm, as proposed, is not likely 
to jeopardize the continued existence of the San Joaquin kit fox.  Because we do not anticipate an 
appreciable decline in San Joaquin kit foxes within the action area, we also do not believe that 
the proposed action will appreciably reduce the likelihood of the species’ survival and recovery 
in the wild.  The action area represents a small percentage of the known population so that the 
minor effects we expect due to the proposed action are not likely to appreciably reduce the 
numbers, reproduction, or distribution of the species or impede its rangewide recovery. 
 
Blunt-nosed leopard lizard 
 
Reproduction 
 
The highest densities of blunt-nosed leopard lizards in the action area are located near Panoche 
and Las Aguilas Creeks, where effects to the habitat would be minimal because the areas are 
avoided and will be preserved as undisturbed, contiguous habitat.  While we expect some blunt-
nosed leopard lizards to be killed or injured during project activities (e.g., grading, installation of 
solar panels), the Applicant has proposed measures to minimize these effects, such a pre-activity 
surveys, avoidance of occupied areas, and covering open trenches.  Assuming the loss of some 
individuals translates into lower reproductive capacity, we expect that if any blunt-nosed leopard 
lizard are killed or injured, their contribution to the season’s breeding effort would be lost; 
however, because we expect the Applicant’s avoidance and minimization measures will 
minimize such losses, we further conclude that the effect on reproduction in the action area will 
be small.  The small effect on reproduction at the local level would not appreciably reduce the 
reproduction of the species rangewide. 
 
Numbers 
 
As noted above, we expect that individual blunt-nosed leopard lizards would be killed or injured 
by the proposed activities; however, implementation of the proposed avoidance, minimization, 
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and conservation measures will minimize any such losses.  While the number of blunt-nosed 
leopard lizards may be slightly reduced at the local level, rangewide the effect would be 
negligible.  We conclude that the proposed action would not appreciably reduce the numbers of 
blunt-nosed leopard lizards rangewide. 
 
Distribution 
 
The proposed project would remove some suitable and potentially occupied habitat for the 
species, and the local population is expected to shift out of and away from the panel arrays; 
however, the majority of the occupied areas with the highest densities of blunt-nosed leopard 
lizard would be avoided by the proposed project design.  The project as proposed would result in 
some limitations on movement of blunt-nosed leopard lizards due to removal of habitat within 
the project footprint on the Panoche Valley floor, but the species will continue to occupy and 
disperse through the habitat of the Valley Floor Conservation Lands.  Because most of the local 
distribution will remain intact, especially where densities of the blunt-nosed leopard lizard are 
highest, we conclude that the proposed project will not appreciably reduce the species’ 
distribution rangewide. 
 
Recovery 
 
The proposed project would permanently remove some suitable and potentially occupied habitat 
for the blunt-nosed leopard lizard in the Ciervo-Panoche Natural Area.  The avoidance, 
minimization, and conservation measures incorporated into the proposed project are expected to 
reduce effects to the species in the action area and minimize any adverse effects to recovery 
efforts.  The conservation lands will provide suitable habitat for blunt-nosed leopard lizard 
occupation and movement through the area and allow for continued functionality of the Ciervo-
Panoche Natural Area as important habitat for the blunt-nosed leopard lizard.  We conclude that 
the proposed action would not impede the rangewide recovery of the blunt-nosed leopard lizard. 
 
Conclusion for the Blunt-nosed Leopard Lizard 
 
After reviewing the current status of  the blunt-nosed leopard lizard, the environmental baseline 
for the action area, the effects of the proposed Panoche Valley Solar Farm and the cumulative 
effects, it is the Service's biological opinion that the Panoche Valley Solar Farm, as proposed, is 
not likely to jeopardize the continued existence of the blunt-nosed leopard lizard.  Because the 
effects on reproduction, numbers and distribution of individuals at the local level are expected to 
be minimal, the rangewide reproduction, numbers and distribution will not be appreciably 
altered, and the effects to recovery are expected to be minimal due to preservation and 
management of lands specifically for conservation of the species.  The effects to blunt-nosed 
leopard lizards at the local level will be minor and the project will not appreciably diminish the 
likelihood of the blunt-nosed leopard lizard’s survival and recovery rangewide. 
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California tiger salamander 
 
Reproduction 
 
We have determined that implementation of the proposed project would not reduce the ability of 
the California tiger salamander to continue to successfully breed within the action area.  This 
conclusion is based on the Applicant’s proposal to avoid direct impacts to the existing breeding 
ponds located in the project area and the proposed creation of three new breeding ponds in 
adjacent conservation lands.  Some individual California tiger salamanders may be killed or 
injured during dispersal or while aestivating in burrows, and the loss of reproductive individuals 
may translate into lower reproductive capacity for the local population; however, we expect such 
numbers to be low due to measures the Applicant has proposed to protect individual California 
tiger salamanders, such as pre-activity surveys, capture/relocation efforts, and closing of open 
trenches.  The proposed project will likely result in minimal loss of individual California tiger 
salamanders and will benefit reproduction of this species through the inclusion of measures to 
enhance and protect breeding by the species.  Therefore, we conclude that the proposed project 
will not appreciably reduce the reproduction of the California tiger salamander rangewide. 
 
Numbers 
 
A few individual California tiger salamanders are expected to be lost during capture and 
relocation efforts.  However, the numerous avoidance, minimization, and conservation measures 
incorporated into the project will minimize the number lost as a result of capture and relocation 
efforts and other project activities.  The creation of three breeding ponds on the conservation 
lands would likely increase the number of individuals in the action area. The minor loss of 
individuals expected to occur under the proposed project would not appreciably reduce the local 
or rangewide population of the California tiger salamander. 
 
Distribution 
 
Although implementation of the proposed project would remove some suitable and likely 
occupied upland habitat for the species, this habitat loss will not appreciably affect the 
distribution of the species at the local level. The creation of three breeding ponds will result in a 
net increase in breeding habitat for the species at the local level. The local population is expected 
to shift out of and away from the solar panel arrays and the creation of additional breeding ponds 
would likely create a minor shift in the local distribution of the species.  We expect these shifts 
in distribution to be minor at the project level, and we conclude that any change in distribution at 
the local level would not appreciably reduce the distribution of the species rangewide. 
 
Recovery 
 
The proposed project would permanently remove some suitable and likely occupied upland 
habitat for the species.  The avoidance, minimization, and conservation measures built into the 
project are expected to reduce effects to the species in the area and minimize any adverse effects 
to recovery efforts.  The conservation lands are expected to provide suitable habitat for 
California tiger salamanders and the creation of breeding ponds will assist with recovery efforts.  
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The creation of new habitat for the California tiger salamander is consistent with recovery goals 
and objectives for a species declining, in part, due to habitat loss.  We conclude that the proposed 
action will not impede the California tiger salamander’s recovery. 
 
Conclusion for the California Tiger Salamander  
 
After reviewing the current status of  the California tiger salamander, the environmental baseline 
for the action area, the effects of the proposed Panoche Valley Solar Farm and the cumulative 
effects, it is the Service's biological opinion that the Panoche Valley Solar Farm, as proposed, is 
not likely to jeopardize the continued existence of the California tiger salamander.  We have 
concluded that the effects of the project on reproduction, number and distribution of the species 
would be minimal and not appreciable rangewide.  The proposed project will not impede 
recovery of the species but will assist recovery through the preservation and management of 
suitable habitat for the species and the creation of new breeding habitat. 
 
 

INCIDENTAL TAKE STATEMENT 
 
Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened wildlife species, respectively, without special exemption.  Take is 
defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt 
to engage in any such conduct.  Harm is further defined by the Service to include significant 
habitat modification or degradation that results in death or injury to wildlife by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering.  Harass is 
defined by the Service as an intentional or negligent act or omission which creates the likelihood 
of injury to wildlife by annoying it to such an extent as to significantly disrupt normal behavioral 
patterns which include, but are not limited to, breeding, feeding, or sheltering.  Incidental take is 
defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 
lawful activity.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to 
and not intended as part of the Agency action is not considered to be prohibited taking under the 
Act provided that such taking is in compliance with the terms and conditions of this Incidental 
Take Statement. 
 
The measures described below are non-discretionary, and must be undertaken by the Corps or 
made binding conditions of any grant or permit issued to the Applicant, as appropriate, for the 
exemption in section 7(o)(2) to apply.  The Corps has a continuing duty to monitor and regulate 
the activity covered by these Incidental Take Statements and the Corps and the Applicant have a 
continuing duty to comply with the Reasonable and Prudent Measures and implementing Terms 
and Conditions set forth below.  The Corps has stated that it lacks authority to regulate any of the 
Applicant’s activities beyond the construction, operations, and maintenance phases of the 
proposed project.  Therefore the take exempted under section 7(o) of the Act through these 
Incidental Take Statements is limited to take resulting from construction, operations, and 
maintenance of the proposed solar facility.  No take is exempted for the decommissioning or 
repowering of the project.  The protective coverage of section 7(o)(2) may lapse if:  (1) the Corps 
fails to require the Applicant to adhere to the Terms and Conditions of the Incidental Take 
Statement through enforceable terms that are added their permit, (2) the Corps fails to retain 
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oversight to ensure compliance with the Terms and Conditions of the Incidental Take Statement, 
or (3) the Corps or the Applicant fails to adhere to the Terms and Conditions of the Incidental 
Take Statement.  To monitor the impact of incidental take, the Corps or Applicant must report 
the progress of the action and its impact on the species to the Service as specified in the 
Incidental Take Statement [50 CFR 402.14(i)(3)]. 
 
In June 2015, the Service finalized new regulations implementing the incidental take provisions 
of section 7(a)(2) of the Act.  The new regulations allow for Incidental Take Statements to rely 
on the use of “surrogates” for estimating the amount of take that is reasonably certain to occur as 
a result of the proposed action in certain circumstances.  To use a surrogate to estimate take, the 
following criteria must be met:  (1) the Incidental Take Statement must describe the causal link 
between the surrogate and the take of the listed species; (2) the Incidental Take Statement must 
explain why it is not practical to express the amount or extent of anticipated take or to monitor 
take-related impacts in terms of individuals of the listed species; and (3) the Incidental Take 
Statement must set a clear standard for determining when the level of anticipated take of the 
listed species has been exceeded. 
 
The new regulations also clarify the standard regarding when the Service formulates an 
Incidental Take Statement [50 CFR 402.14(g)(7)], from “…if such take may occur” to “…if such 
take is reasonably certain to occur.”  This is not a new standard, but merely a clarification and 
codification of the applicable standard that the Service has been using and is consistent with case 
law.  The standard does not require a guarantee that take will result; only that the Service 
establishes a rational basis for a finding of take.  The Service continues to rely on the best 
available scientific and commercial data, as well as professional judgment, in reaching these 
determinations and resolving uncertainties or information gaps. 
 
We believe construction of the proposed project is relatively discrete from operations and 
maintenance of the facility.  Therefore, we have treated these as two distinct phases when 
developing our Incidental Take Statement.  We provide an estimate of our anticipated level of 
incidental take for 1) construction and 2) operations and maintenance. 
 
Incidental Take Statement for Construction 
 
Giant kangaroo rat 
 
We anticipate that some giant kangaroo rats could be taken in the form of harm caused by habitat 
loss.  Incidental take of giant kangaroo rats can be difficult to detect for the following reasons:  
the species' relatively small body size, the fact that they spend much of their time in underground 
burrows, they are nocturnal, and they can be quickly consumed by scavengers.  These factors 
make an accurate population size estimate difficult and it is likely that most individual mortality 
would go undetected.  In addition, mortality as a result of a loss or reduction in habitat suitability 
due to modification from the project may be masked by typical ecological fluctuations in 
population size.  For this reason, the Service is quantifying incidental take as the number of acres 
of suitable habitat that would be temporarily or permanently impacted by the proposed project 
and the individuals that likely occupy that habitat.  On that basis, the following level of take is 
anticipated:  approximately 1,794 acres of suitable giant kangaroo rat habitat, currently or 
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recently occupied or that could become occupied within the life of the project, would be 
permanently impacted by the construction of the action.  An additional 712 acres of suitable 
giant kangaroo rat habitat would be temporarily disturbed by construction activities and would 
be revegetated following construction.  The Service estimates that all giant kangaroo rats 
inhabiting this approximately 2,506 acres would be subject to take in the form of harm as a result 
of this action.  If the area of disturbance exceeds 2,506 acres, the Corps must reinitiate 
consultation.  Project activities that are likely to cause additional take should cease during this 
review period because the exemption provided under section 7(o)(2) would lapse and any 
additional take would not be exempt from the section 9 prohibitions. 
 
While the benefits of relocation (i.e., minimizing mortality) outweigh the risk of capture, we 
provide a limit for take by capture, which when reached, would trigger reinitiation of 
consultation because high rates of capture may indicate that some important information about 
the species in the action area was not apparent (e.g., it is much more abundant than thought) 
during the original consultation.  Conversely, because capture and relocation can be highly 
variable, depending upon the species and the timing of the activity, we do not anticipate a 
number so low that reinitiation would be triggered before the effects of the activity are greater 
than analyzed in the Effects Analysis.  We estimate that up to 521 individual giant kangaroo rats 
may be captured and relocated within the action area.  We expect a small number of individuals 
to be killed as a result of their capture and relocation.  Mortality from other sources, such as the 
indirect effects of translocation (e.g., unable to find food in a new location) or displacement from 
the action area, would be difficult to observe.  A similar capture and relocation plan for the 
California Valley Solar Ranch experienced a mortality rate from capturing giant kangaroo rats of 
approximately 2 percent (J. Sloan, pers. comm.).  So we estimate a similar mortality rate at 2 
percent of total captures or 11 individuals.  Therefore, we anticipate that up to 521 individual 
giant kangaroo rats would be taken by capture, and that up to 11 of those captured may die as a 
result of their handling.  If more than 521 giant kangaroo rats are captured, or more than 11 die 
as a result of their handling, the Corps must reinitiate consultation.  Project activities that are 
likely to cause additional take should cease during this review period because the exemption 
provided under section 7(o)(2) would lapse and any additional take would not be exempt from 
the section 9 prohibitions. 
 
Incidental take of giant kangaroo rats due to vehicle strikes during project construction would be 
difficult to detect and quantify because of their small body size, use of underground burrows or 
dense cover when injured, or they may be quickly scavenged; therefore, finding a dead or injured 
specimen may be unlikely.  The exact number of individuals killed or injured by vehicles is 
likely to be greater than observed; however, because we cannot predict with reasonable certainty 
how many giant kangaroo rats may be killed or injured by vehicles, we are unable to anticipate 
how much take would occur as a result of that activity.  We are using the Reasonable and 
Prudent Measures/Terms and Conditions of this Incidental Take Statement to establish a level at 
which take due to vehicle strikes would warrant reinitiation of consultation (see Reasonable and 
Prudent Measure #3). 
 
Incidental take of giant kangaroo rats for decommissioning or repowering activities is not 
exempted in this consultation.  The Corps has determined that it lacks the authority and 
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jurisdiction over decommissioning or repowering of the project, including take likely to result 
from decommissioning or repowering activities. 
 
San Joaquin kit fox 
 
We anticipate that some San Joaquin kit foxes could be taken as a result of the proposed action 
due to harm resulting from habitat loss.  Approximately 1,794 acres of occupied San Joaquin kit 
fox habitat would be permanently impacted by the construction of the Proposed Action.  The 
Proposed Action would result in the loss of foraging, breeding, sheltering, and dispersal habitat.  
An additional 712 acres of occupied San Joaquin kit fox habitat would be temporarily impacted 
by construction activities, but would be restored to pre-project conditions following construction.  
Based on the results of surveys in the action area, we estimate up to 22 individual San Joaquin 
kit foxes inhabit the action area.  We estimate that up to 16 San Joaquin kit foxes currently 
inhabit the solar generation facility area and all would be subject to take in the form of harm as a 
result of construction of the proposed solar arrays and associated infrastructure.  We expect few 
San Joaquin kit foxes would be killed resulting from project activities; the most likely cause of 
lethal take would be by vehicle strike.  Typical mortality rates from vehicle strike are 
approximately 10 percent (Bjurlin et al. 2005, PVS 2014).  Based on these data we can expect 
that up to 3 of the 22 San Joaquin kit foxes in the project area may be subject to take caused by 
vehicle strike.  We expect that few, if any, additional foxes would be killed by other project 
activities. 
 
Finding a dead or injured San Joaquin kit foxes may be unlikely across the total area of the 
project site.  Due to their small size San Joaquin kit foxes may be quickly scavenged.  Based on 
their denning behavior, they may seek cover or shelter if injured.  Detecting dead foxes may be 
difficult due to their cryptic coloration and small size.  Consequently the actual number of San 
Joaquin kit foxes killed or injured by the proposed project would be difficult to ascertain.  
However, foxes killed by vehicle strike may be more easily detected due to the limited 
vegetation around roadways.  Similar to other forms of take, detection of injury or mortality 
caused by vehicle strike would challenging, because mortality may not be immediate and injured 
individuals may move to locations where they would not be detected; furthermore, dead foxes 
are likely to be scavenged quickly.  The actual number of individuals killed by vehicles is likely 
to be greater than what is observed. 
 
We must provide a level at which formal consultation would have to be reinitiated.  For the San 
Joaquin kit fox, when we determine an appropriate take level that would trigger reinitiation, we 
are considering what could be detected, anticipating that the actual take would be higher than 
what could be detected and we set the number that triggers reinitiation below that level.  We are 
reasonably certain that if three San Joaquin kit foxes or one pregnant or lactating female San 
Joaquin kit fox are found dead or injured, more have been taken that were not detected and that 
impacts of the take we anticipate overall (22 individuals) may have been exceeded.  Loss of 
more than three individuals or one pregnant or lactating female would become a substantial 
enough impact that it would warrant further analysis.  Consequently, at the point three (3) San 
Joaquin kit foxes or one (1) pregnant or lactating female San Joaquin kit fox have been found 
dead or injured as a result of project activities, the Corps must contact our office immediately to 
reinitiate formal consultation.  Project activities that are likely to cause additional take should 
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cease during this review period because the exemption provided under section 7(o)(2) would 
lapse and any additional take would not be exempt from the section 9 prohibitions. 
 
Incidental take of San Joaquin kit foxes for decommissioning or repowering activities is not 
exempted in this consultation.  The Corps has determined that it lacks the authority and 
jurisdiction decommissioning or repowering of the project, including take likely to result from 
decommissioning or repowering activities. 
 
Blunt-nosed leopard lizard 
 
We anticipate that some blunt-nosed leopard lizards could be taken as a result of the proposed 
action.  Incidental take of blunt-nosed leopard lizards can be difficult to detect for the following 
reasons:  the species' relatively small body size, the fact that they spend time in underground 
burrows, they are cryptically colored, and they can be quickly consumed by scavengers.  These 
factors make an accurate population size estimate difficult and it is likely that most individual 
mortality would go undetected.  In addition, mortality as a result of a loss or reduction in habitat 
suitability due to modification from the project may be masked by typical ecological fluctuations 
in population size.  We expect the incidental take to be in the form of harm due to habitat loss.  
Approximately 1,794 acres of suitable blunt-nosed leopard lizard habitat would be permanently 
impacted by the construction of the Proposed Action.  The Proposed Action would result in the 
loss of foraging, breeding, sheltering, and dispersal habitat.  An additional 712 acres of suitable 
blunt-nosed leopard lizard habitat would be temporarily impacted by construction activities but 
would be restored to pre-project conditions following construction. 
 
We cannot quantify the precise number of blunt-nosed leopard lizards that may be taken as a 
result of the proposed actions.  First, we do not have adequate density estimates for the project 
area, nor are any suitable equivalents available in the literature.  Also, blunt-nosed leopard 
lizards move across the landscape over time; for example, animals may have entered or departed 
the project footprint area since the time of pre-construction surveys and before completion of any 
exclusion fencing.  Other individuals may not be detected due to their cryptic coloration, small 
size, and fossorial nature.  The protective measures proposed by the Corps and the Applicant are 
likely to prevent mortality or injury of most individuals; however, some individuals are likely to 
remain in the project area and subject to the effects described above.  In addition, finding a dead 
or injured blunt-nosed leopard lizard is unlikely due to their small size and scavengers. 
 
Consequently, while we are reasonably certain that some take will occur, we are unable to 
anticipate the actual number of blunt-nosed leopard lizards that would be taken by the proposed 
project; however, we provide a level at which formal consultation would have to be reinitiated.  
Therefore, we anticipate that all blunt-nosed leopard lizards within the 2,506 acres of permanent 
and temporary disturbance would be taken by the proposed action.  If the area of disturbance 
exceeds 2,506 acres, the Corps must reinitiate consultation.  Project activities that are likely to 
cause additional take should cease during this review period because the exemption provided 
under section 7(o)(2) would lapse and any additional take would not be exempt from the section 
9 prohibitions. 
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Incidental take of blunt-nosed leopard lizards due to vehicle strikes during construction would be 
difficult to detect and quantify because of their small body size, use of underground burrows or 
dense cover when injured, they may be quickly scavenged, and the number on roads my fluctuate 
along with natural population changes; therefore, finding a dead or injured specimen may be 
unlikely.  The exact number of individuals killed or injured by vehicles is likely to be greater 
than observed.  Because we cannot predict with reasonable certainty how many blunt-nosed 
leopard lizards may be killed or injured by vehicles, we are unable to anticipate how much take 
would occur as a result of that activity.  We are using the Reasonable and Prudent 
Measures/Terms and Conditions of this Incidental Take Statement to establish a level at which 
take due to vehicle strikes would warrant reinitiation of consultation (see Reasonable and 
Prudent Measure #3). 
 
Incidental take of blunt-nosed leopard lizards for decommissioning or repowering activities is 
not exempted in this consultation.  The Corps has determined that it lacks the authority and 
jurisdiction over decommissioning or repowering of the project, including take likely to result 
decommissioning or repowering activities. 
 
California tiger salamander 
 
The Service anticipates all California tiger salamanders in construction areas would be subject to 
take as a result of project activities.  Take would occur in the form of capture during relocation 
activities and in the form of injury or death as a result of construction activities if they are 
accidentally injured or killed during capture and relocation or are unable to be collected for 
relocation and remain in active construction areas.  The probability of these risks may be 
increased if substantial rainfall (greater than 0.5 inch of rain in a 24-hour period) occurs, and 
California tiger salamanders are dispersing through the area during work activities. 
 
Incidental take of California tiger salamanders would be difficult to detect because of their small 
body size and use of underground burrows; finding a dead or injured specimen may be unlikely.  
California tiger salamanders injured or killed during translocation efforts are likely to be 
observed; however, mortality from other sources, including the indirect effects of translocation 
(e.g., unable to find food in a new location) or displacement from the action area, would be 
difficult to observe.  Consequently, the observed number of California tiger salamanders taken 
may be lower than the actual number taken. 
 
All individual California tiger salamanders remaining in dispersal area between the 1.2 mile and 
1.3 mile distance from breeding ponds would be subject to harm.  These individuals would not 
be included in the proposed capture and relocation activities and could be killed or injured as a 
result of construction activities. 
 
While we expect California tiger salamanders to be observed in the action area during the project 
construction period, we anticipate that few, if any, would be found dead or injured.  We expect 
the majority of observable take to be during capture and relocation activities.  In our best 
judgment, based upon the information available, if five (5) adult California tiger salamanders are 
found dead or injured during capture and relocation activities, the Corps must reinitiate 
consultation.  We expect few instances of take would be observed during other project activities.  
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In our best judgment, based upon the information available, if three (3) adult California tiger 
salamanders are found dead or injured during the 18 months of construction activities, the Corps 
must reinitiate consultation.  We believe that if three (3) individuals are found killed or injured, 
then a larger number have been taken but not observed; this would represent a greater impact to 
the local population than we currently anticipate.  Project activities that are likely to cause 
additional take should cease during reinitiation because the exemption provided under section 
7(o)(2) would lapse and any additional take would not be exempt from the section 9 prohibitions. 
 
In addition to the incidental take we anticipate from construction of the project, we also conclude 
that incidental take of California tiger salamanders due to vehicle strikes during construction 
would occur.  Similar to other forms of take, such injury or mortality would be difficult to detect 
and quantify because mortality may not be immediate and injured individuals may move to 
locations where they would not be detected, and dead salamanders are likely to be scavenged 
quickly or desiccate and be unrecognizable; therefore, finding a dead or injured specimen may be 
unlikely.  The exact number of individuals killed by vehicles is likely to be greater than what is 
observed.  Unlike the take due to harm described above, we cannot predict with reasonable 
certainty how many California tiger salamanders may be killed or injured by vehicles, so we are 
unable to anticipate how much take would occur as a result of that activity.  Therefore, we are 
using the Reasonable and Prudent Measures/Terms and Conditions of this Incidental Take 
Statement to establish a level at which take due to vehicle strikes would warrant reinitiation of 
consultation (see Reasonable and Prudent Measure #3). 
 
Incidental take of California tiger salamanders decommissioning or repowering activities is not 
exempted in this consultation.  The Corps has determined that it lacks the authority and 
jurisdiction over decommissioning or repowering of the project, including take likely to result 
from decommissioning or repowering activities.   
 
Incidental Take Statement for Operations and Maintenance 
 
Giant kangaroo rat 
 
We anticipate that effects to giant kangaroo rats during the operational period, including 
maintenance activities, to be similar to those discussed for construction but will occur at a 
reduced level.  We are unable to predict at what extent giant kangaroo rats may use the solar 
generation facility after the construction phase.  However, we do not anticipate that giant 
kangaroo rats will reinhabit the solar generation facility site to pre-project levels.  Incidental take 
of giant kangaroo rats due to maintenance activities or vehicle strikes during operations and 
maintenance would be difficult to detect and quantify because of their small body size, use of 
underground burrows or dense cover when injured, and they may be quickly scavenged; 
therefore, finding a dead or injured specimen may be unlikely.  The exact number of individuals 
killed or injured by vehicles is likely to be greater than observed; however, because we cannot 
predict with reasonable certainty how many giant kangaroo rats may be killed or injured by 
vehicles, we are unable to anticipate how much take would occur as a result of that activity. 
 
We must provide a level at which formal consultation would have to be reinitiated.  For the giant 
kangaroo rat, when we determine an appropriate take level that would trigger reinitiation, we are 
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considering what could be detected, anticipating that the actual take would be higher than what 
could be detected and we set the number that triggers reinitiation below that level.  We expect 
that few if any individuals will be killed or injured as a result of operations and maintenance 
activities annually and cumulatively over the 30-year operational phase of the project.  
Therefore, if two (2) giant kangaroo rats are found dead or injured within a 12-month period, we 
expect more have been taken that were not detected and that impacts of the take we anticipate 
overall may have been exceeded.  Detection of more than two dead or injured individuals in a 
12-month period would indicate that impacts to giant kangaroo rats are greater than we 
anticipated and warrants further analysis.  Consequently, at the point two (2) giant kangaroo rats 
have been found dead or injured within a 12-month period or thirty (30) giant kangaroo rats total 
over the 30-year operations phase of the project as a result of operations and maintenance 
activities, the Corps must contact our office immediately to reinitiate formal consultation. 
 
We are unable to determine the extent that giant kangaroo rats will reinhabit the areas under and 
around the panel arrays.  However, we do not anticipate giant kangaroo rats to reinhabit the areas 
at preconstruction densities and ground disturbing activities are expected to be minimal.  
Because some ground disturbing activities are anticipated during maintenance activities, if 2 
(two) precincts over a 12-month period or thirty (30) precincts over the 30-year operational 
period are disturbed or destroyed, the Corps must contact our office immediately to reinitiate 
formal consultation.  We believe that if these numbers are exceeded that the species has 
reinhabitated the area more than anticipated or that impacts from operation and maintenance 
activities are beyond our analysis. 
 
If reinitiation is required due to the anticipated level of take being exceeded as described above, 
project activities that are likely to cause additional take should cease during this review period 
because the exemption provided under section 7(o)(2) would lapse and any additional take would 
not be exempt from the section 9 prohibitions. 
 
San Joaquin kit fox 
 
We are unable to predict at what extent San Joaquin kit fox may use the solar generation facility 
after the construction phase.  However, we do not anticipate that San Joaquin kit fox will 
reinhabit the solar generation facility site to pre-project levels.  We anticipate that some San 
Joaquin kit foxes that may disperse through or inhabit habitat within or near the panel arrays 
could be taken as a result of the proposed operations and maintenance activities due to harm 
including noise, human presence, or lighting that significantly impairs normal behavioral 
patterns.  We expect a subset of those San Joaquin kit foxes would be taken in the form of harm 
in the form of injury or mortality resulting from project activities.  The most likely cause of 
lethal take would be by vehicle strike. 
 
We are unable to determine the exact extent of the take of San Joaquin kit fox during operation 
and maintenance because it is unknown if and to what extent San Joaquin kit fox may reinhabit 
the panel arrays.  We expect that few if any individuals will be killed or injured as a result of 
operations and maintenance activities over the 30 year operational phase of the project.  Also, 
finding a dead or injured San Joaquin kit foxes may be unlikely across the total area of the 
project site.  Due to their small size San Joaquin kit foxes may be quickly scavenged.  Based on 
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their denning behavior, they may seek cover or shelter if injured.  Detecting dead foxes may be 
difficult due to their cryptic coloration and small size.  Consequently the actual number of San 
Joaquin kit foxes killed or injured by the proposed project would be difficult to ascertain.  
However, foxes killed by vehicle strike may be more easily detected due to the limited 
vegetation around roadways.  Similar to other forms of take, detection of injury or mortality 
caused by vehicle strike would challenging, because mortality may not be immediate and injured 
individuals may move to locations where they would not be detected; furthermore, dead foxes 
are likely to be scavenged quickly.  The actual number of individuals killed by vehicles is likely 
to be greater than what is observed. 
 
We must provide a level at which formal consultation would have to be reinitiated.  For the San 
Joaquin kit fox, when we determine an appropriate take level that would trigger reinitiation, we 
are considering what could be detected, anticipating that the actual take would be higher than 
what could be detected and we set the number that triggers reinitiation below that level.  We 
believe that with implementation of the proposed protective measures, few San Joaquin kit foxes 
will be killed or injured during operation and maintenance of the facility.  We are reasonably 
certain that if San Joaquin kit foxes are found dead or injured, more have been taken that were 
not detected and that impacts of the take we anticipate overall may have been exceeded.  We 
believe that injury or death of more two (2) individuals within a 12-month period or six (6) 
cumulatively over the 30-year operational phase would become a substantial enough impact that 
it would exceed the anticipated effects of the project and would therefore warrant further 
analysis.  Consequently, at the point two (2) San Joaquin kit foxes within a 12-month period or 
six (6) cumulatively over the 30-year operational phase have been found dead or injured as a 
result of operations and maintenance activities, the Corps must contact our office immediately to 
reinitiate formal consultation.  Project activities that are likely to cause additional take should 
cease during this review period because the exemption provided under section 7(o)(2) would 
lapse and any additional take would not be exempt from the section 9 prohibitions. 
 
Blunt-nosed leopard lizard 
 
We anticipate that effects to blunt-nosed leopard lizards during the operational period, including 
maintenance activities, to be similar to those discussed for construction but will occur at a 
reduced level.  We are unable to predict at what extent blunt-nosed leopard lizards may use the 
solar generation facility after the construction phase.  However, we anticipate that some blunt-
nosed leopard lizards could be taken as a result of the proposed operations and maintenance 
activities, including vehicle strikes.  Incidental take of blunt-nosed leopard lizards can be 
difficult to detect for the following reasons:  the species' relatively small body size, the fact that 
they spend time in underground burrows, they are cryptically colored, and they can be quickly 
consumed by scavengers.  These factors make an accurate population size estimate difficult and 
it is likely that most individual mortality would go undetected. 
 
Consequently, while we are reasonably certain that some take will occur, we are unable to 
anticipate the actual number of blunt-nosed leopard lizards that would be taken by the proposed 
project; however, we provide a level at which formal consultation would have to be reinitiated.  
We expect that few individuals will be killed or injured as a result of operations and maintenance 
activities over the 30-year operational phase of the project.  We do not expect blunt-nosed 
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leopard lizards to occur in high densities in the solar generation facilities after construction.  
Therefore, if two (2) blunt-nosed leopard lizards within a 12-month period or ten (10) total blunt-
nosed leopard lizards cumulatively over the 30-year operational period are found dead or injured, 
we expect more would likely have been taken that were not detected.  Loss of more than two (2) 
individuals in a 12-month period or ten (10) total blunt-nosed leopard lizards cumulatively over 
the 30-year operational period would represent a substantial enough impact that it would warrant 
further analysis.  Consequently, at the point two (2) blunt-nosed leopard lizards within a 12-
month period or ten (10) over the 30-year operational period have been found dead or injured as 
a result of operations and maintenance activities, the Corps must contact our office immediately 
to reinitiate formal consultation.  Project activities that are likely to cause additional take should 
cease during this review period because the exemption provided under section 7(o)(2) would 
lapse and any additional take would not be exempt from the section 9 prohibitions. 
 
California tiger salamander 
 
We anticipate that effects to California tiger salamanders during the operational period, including 
maintenance activities, to be similar to those discussed for construction but will occur at a 
reduced level.  We are unable to predict at what extent California tiger salamanders may use the 
solar generation facility after the construction phase.  However, we anticipate that some 
California tiger salamanders could be taken as a result of the proposed operations and 
maintenance activities.  Incidental take of California tiger salamanders would be difficult to 
detect because of their small body size and use of underground burrows; finding a dead or 
injured specimen may be unlikely.  Consequently, the observed number of California tiger 
salamanders taken may be lower than the actual number taken. 
 
Incidental take of California tiger salamanders due to vehicle strikes during operations and 
maintenance is reasonably certain to occur.  The risk to individuals of operations and 
maintenance activities would increase during periods of rainfall, especially at night.  Injury or 
mortality would be difficult to detect and quantify because mortality may not be immediate and 
injured individuals may move to locations where they would not be detected, and dead 
salamanders are likely to be scavenged quickly or desiccate and be unrecognizable; therefore, 
finding a dead or injured specimen may be unlikely.  We expect that few if any individuals will 
be killed or injured as a result of operations and maintenance activities over the 30 year 
operational phase of the project.  The exact number of individuals killed by operations and 
maintenance activities is likely to be greater than what is observed.  We cannot predict with 
reasonable certainty how many California tiger salamanders may be killed or injured, so we are 
unable to anticipate how much take would occur as a result of that activity; however, we provide 
a level at which formal consultation must  be reinitiated.  If two (2) California tiger salamanders 
within a 12-month period or ten (10) total California tiger salamanders cumulatively over the 30-
year operational period are found dead or injured, we expect that more have been taken that were 
not detected and our anticipated impacts of the take may have been exceeded and would warrant 
further analysis.  Consequently, at the point two (2) California tiger salamanders within a 12-
month period or ten (10) total California tiger salamanders cumulatively over the 30-year 
operational period have been found dead or injured as a result of operations and maintenance 
activities, the Corps must contact our office immediately to reinitiate formal consultation.  
Project activities that are likely to cause additional take should cease during this review period 
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because the exemption provided under section 7(o)(2) would lapse and any additional take would 
not be exempt from the section 9 prohibitions. 
 
 
REASONABLE AND PRUDENT MEASURES 
 
The following Reasonable and Prudent Measures are necessary and appropriate to minimize the 
impacts of the incidental take of the giant kangaroo rat, San Joaquin kit fox, blunt-nosed leopard 
lizard, and California tiger salamander:  
 
1. To minimize the effects of habitat loss and direct injury/mortality of the giant kangaroo 

rat, San Joaquin kit fox, blunt-nosed leopard lizard, and California tiger salamander, the 
Corps must ensure the Applicant adheres to all conservation measures in the biological 
assessment, and the additional measures as noted in this biological opinion and under the 
additional Term and Condition 1 noted below. 

 
2. The Corps and the Applicant must ensure that take due to not detecting animals that are 

present or mishandling of animals to be captured and relocated out of harm’s way will be 
minimized by employing biologists approved by the Service before they conduct 
activities associated with this biological opinion.  In particular, the biologists must be 
qualified to survey for, conduct burrow excavations, or capture and move giant kangaroo 
rats and California tiger salamanders in the action area. 

 
3. The Corps and the Applicant must ensure that effects to the giant kangaroo rat, San 

Joaquin kit fox, blunt-nosed leopard lizard, and California tiger salamander are 
minimized during construction of the project by implementation of additional protective 
measures identified below, and ensuring that take due to vehicle strikes during 
construction activities is commensurate with our analysis. 
 

4. The Corps and the Applicant must ensure that effects to the giant kangaroo rat, San 
Joaquin kit fox, blunt-nosed leopard lizard, and California tiger salamander are 
minimized during operations and maintenance of the facility by implementation of 
additional protective measures identified below and ensuring that take during operations 
and maintenance activities is commensurate with our analysis. 

 
 
TERMS AND CONDITIONS 
 
To be exempt from the prohibitions of section 9 of the Act, the Corps must comply with or 
ensure through monitoring and enforcement actions that its Applicant complies with the 
following Terms and Conditions, which implement the Reasonable and Prudent Measures 
described above and outline reporting and monitoring requirements.  These Terms and 
Conditions are non-discretionary. 
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1. The following Terms and Conditions implement Reasonable and Prudent Measure 1: 
 

a. The Corps must include all measures, plans, conditions, and reporting 
requirements in the biological assessment and this biological opinion as binding 
terms and conditions of any and all permits it issues for the Project and must 
monitor and enforce their implementation.  The Applicant must fully implement 
and adhere to all proposed conservation measures, plans, and easements, and all 
other conditions and reporting requirements in the biological assessment and this 
biological opinion, as conditioned in any permit issued by the Corps. 

 
b. The Corps and the Applicant must minimize the potential for the taking of 

federally-listed species resulting from Project related activities by implementation 
of the conservation measures as described in the biological assessment and 
appendices.  The Corps or the Applicant must submit final conservation and 
minimization plans, including the Conservation Lands Management Plan, 
Invasive Plant Management Plan, Habitat Restoration and Revegetation Plan, and 
Spill Prevention Plan, for approval by the Service at least 30 days prior to the start 
of construction activities. 

 
c. The Corps or the Applicant must be the point of contact in the field for the Project 

and must maintain a copy of this biological opinion on-site whenever construction 
is taking place.  The names and telephone numbers of appropriate contacts must 
be provided to the Service at least 30 days prior to groundbreaking.  Prior to 
ground disturbance, the on-site project supervisor must submit a letter to the 
Service verifying that he/she possesses a copy of this biological opinion and that 
they have read and understand the Terms and Conditions.  

 
2. The following Terms and Conditions implement Reasonable and Prudent Measure 2: 

 
a. The Corps or the Applicant must request our written approval of any biologists 

either entity wishes to employ to conduct any avoidance, minimization, and 
conservation measures including surveying; monitoring; conducting training 
sessions; and capturing, handling, and relocating giant kangaroo rats or California 
tiger salamanders.  The request must be in writing and be received by the 
Service’s Ventura Fish and Wildlife Office at least 30 days prior to the 
commencement of any of these activities. 

 
b. The Corps or the Applicant must include all information for authorization 

necessary for the Service to make a determination on the qualifications of an 
individual.  At a minimum the request must include:  (1) relevant education; (2) 
relevant training on species identification, survey techniques, handling individuals 
of different age classes, and handling of different life stages by a permitted 
biologist or recognized species expert authorized for such activities by the 
Service; (3) a summary of field experience conducting requested activities (to 
include project/research information); (4) a summary of biological opinions under 
which they were authorized to work with the listed species and at what level (such 
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as construction monitoring versus handling), this should also include the names 
and qualifications of persons under which the work was supervised as well as the 
amount of work experience on the actual project; (5) a list of Federal Recovery 
Permits [10(a)1(A)] held or under which are authorized to work with the species 
(to include permit number, authorized activities, and name of permit holder); and 
(6) any relevant professional references with contact information. 

 
3. The following Terms and Conditions implement Reasonable and Prudent Measure 3: 

 
a. The Corps or the Applicant must provide to the Service documentation that all 

workers present on the project site have completed the appropriate worker 
education programs as stated in the Description of the Proposed Action section.  
The Corps must ensure that the Applicant complies with this condition. 

 
b. The Corps or the Applicant must ensure that relocation sites and the rationale for 

the location for giant kangaroo rats are identified and approved by Service at least 
30 days prior to project initiation.  To determine activity, potential relocation sites 
that will utilize existing inactive precincts must be monitored by remote cameras 
and with bait for 10 days immediately prior to the  potential release of an 
individual to be relocated .  If after 10 days of no activity or new sign of activity, 
the precinct may be determined inactive. 

 
c. The Applicant must ensure no nursing female or dependent juvenile giant 

kangaroo rats are disturbed during burrow excavation.  Any burrows containing a 
lactating female must not be excavated and a 250-foot buffer from all construction 
activities must be maintained until lactation has ceased and presumably any 
offspring are independent.  The precinct may be monitored by a remote camera to 
observe activity.  Because the occupied precinct would be enclosed with fencing 
and would potentially inhibit or preclude foraging, a sufficient amount of seed to 
sustain a nursing female must be placed at the precinct opening.  If the designated 
biologist can determine with certainty which precinct the lactating female is 
occupying, adjacent precincts may be excavated only if impacts to the occupied 
precinct is avoided. 

 
d. To reduce the amount of time a lactating/nursing female may be in a trap, all traps 

set from January 1 through August 31 for the capture and relocation of giant 
kangaroo rats must be set no more than 1 hour prior to sunset and closed no more 
than 1 hour after sunrise.  All traps set during this period when females may be 
lactating/nursing must also be checked for occupancy every 2 hours between 
sunset and sunrise. 

 
e. Consistent with established parameters set in protocols for other San Joaquin 

Valley kangaroo rats, during the threat of inclement weather, such as the National 
Weather Service prediction of a 40 percent or greater chance of rain, all traps for 
giant kangaroo rats will be closed.  Should the air temperature exceed 105 degrees 
Fahrenheit all traps will be closed.  If the air temperature is predicted to drop 
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below 50 degrees Fahrenheit, synthetic batting or other appropriate insulating 
material must be placed in the open trap. 

 
f. Destruction of San Joaquin kit fox dens must be avoided unless they are in an area 

of direct and permanent destruction, or pose a risk of direct harm to the species.  
If dens are in an area of temporary disturbance or not directly impacted by project 
activities, a one-way door must be installed to prevent San Joaquin kit foxes from 
utilizing the den during construction activities. 

 
g. Any San Joaquin kit fox natal den identified in the project area must be avoided 

by a buffer determined after discussions with the Service.  This agreed upon 
buffer will remain until the juveniles are independent and the den is no longer 
used by any individuals.  If project activities are to occur in proximity to the 
buffer, a Service approved biologist must monitor project activities in the area and 
be given the authority to cease any activity at that causes disturbance to the 
individuals using the den. 

 
h. All working ranch dogs must be within eyesight and under strict voice commands 

of the handler at all times. 
 
i. Little Panoche Road and all County-maintained roads within 1 mile of the 

proposed project boundaries used for project related traffic, including personal 
vehicles, must be surveyed every morning within 1 hour of sunrise for animals 
that have been struck by vehicles.  Any wildlife observed on the road, alive or 
dead, must be recorded along with the location, date, time, photos, and any other 
information important to this consultation. 

 
j. If five (5) giant kangaroo rats, three (3) San Joaquin kit foxes, one (1) pregnant or 

lactating female San Joaquin kit fox, two (2) blunt-nosed leopard lizards, or five 
(5) California tiger salamanders are found injured or dead, and if such injury or 
mortality is attributable to a strike by a project-related vehicle during 
construction, the Corps must contact our office immediately to reinitiate 
consultation.  Project activities that are likely to cause additional take should 
cease during this review period because the exemption provided under section 
7(o)(2) would lapse and any additional take would not be exempt from the section 
9 prohibitions. 

 
4. The following Term and Condition implements Reasonable and Prudent Measure 4: 

 
The Corps must monitor or ensure that their Applicant monitors the project site at 
a minimum of every 2 weeks during the operational period for compliance with 
this biological opinion and survey for take of giant kangaroo rats, San Joaquin kit 
fox, blunt-nosed leopard lizards, and California tiger salamanders.  Monitoring 
must include surveying all roadways, adjacent land, and any areas of recent 
ground disturbance for dead individuals. 
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REPORTING REQUIREMENTS 
 
Pursuant to 50 CFR 402.14(i)(3), the Corps must report the progress of the action and its impact 
on the species to the Service as specified in this Incidental Take Statement.  In addition to the 
reporting described in the Description of the Proposed Action section of this document, the 
Corps must ensure submittal of additional reporting, as follows: 
 

During construction, the Corps must submit a summary report to the Service for review by 
the 7th day of every month during project construction activities.  The report must cover the 
previous month’s work and include:  the project progress; amount of habitat disturbed; 
conservation measures implemented; sensitive species observed, captured, or relocated; a 
table tracking the monthly and cumulative amount of take; and any other information 
important to the analysis of this biological opinion.  This report should also contain a concise 
comprehensive section summarizing all report information from the date of project initiation. 
 
During operations and maintenance, the Corps must submit a summary report to the Service 
for review by the 7th day of every January and July.  The report must cover the all work 
since the previous report and include:  activities performed, amount of habitat disturbed, 
conservation measures implemented, sensitive species observed, a table tracking the 
cumulative amount of take, and any other information important to the analysis of this 
biological opinion.  This report should also contain a concise comprehensive section 
summarizing all report information from the date of the initiation of operations and 
maintenance cumulative through the current reporting period. 
 
The Corps must report injury or mortality to any giant kangaroo rat, San Joaquin kit fox, 
blunt-nosed leopard lizard, or California tiger salamander to the Service within 2 days of 
observation. 
 

The Service recognizes that the Applicant may author the reports described above.  However, the 
Applicant should submit their reports to the Corps, who must then review these reports to 
determine compliance with their permitting conditions prior to submitting them to the Service.  
The Corps has a continuing duty to monitor and regulate the activity covered by the Incidental 
Take Statements through the enforceable binding conditions included in any grants or permits 
they issue to the Applicant. 
 
 
DISPOSITION OF DEAD OR INJURED SPECIMENS 
 
As part of this Incidental Take Statement and pursuant to 50 CFR 402.14(i)(1)(v), upon locating 
a dead or injured California tiger salamander, initial notification within 2 working days of its 
finding must be made by telephone and in writing to the Ventura Fish and Wildlife Office (805-
644-1766).  The report must include the date, time, location of the carcass, a photograph, cause 
of death or injury, if known, and any other pertinent information. 
 
The Corps or the Applicant must ensure the safe handling of any injured animals to ensure 
effective treatment and care, and in handling dead specimens to preserve biological material in 
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the best possible state.  The Corps or the Applicant must ensure the safe transportation injured 
animals to a qualified veterinarian.  Should any treated California tiger salamander survive, the 
Corps or the Applicant must contact the Service regarding the final disposition of the animal(s).  
We recommend that dead California tiger salamanders identified in the action area be tested for 
amphibian disease and/or undergo genetic analysis for the purpose of investigating hybridization; 
however, this recommendation is discretionary and to be determined by the Corps upon 
contacting the Ventura Fish and Wildlife Office at the discovery of a dead California tiger 
salamander.  If the Corps chooses not to submit dead California tiger salamanders for testing, 
they must be placed with the California Academy of Sciences; Contact:  Jens Vindum, 
Collections Manager, California Academy of Sciences Herpetology Department, Golden Gate 
Park, San Francisco, California, 94118, (415) 750-7037. 
 
 

CONSERVATION RECOMMENDATIONS 
 
Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes 
of the Act by carrying out conservation programs for the benefit of endangered and threatened 
species.  Conservation recommendations are discretionary agency activities to minimize or avoid 
adverse effects of a proposed action on listed species or critical habitat, to help implement 
recovery plans, or to develop information. 
 

1. The Corps should coordinate with the Service to implement recovery actions described in 
the Recovery Plan for Upland Species for the San Joaquin Valley, California. 
 

2. We recommend that the Service-approved biologists relocate any native animal species 
within work areas to suitable habitat outside of the project area if such activities are in 
compliance with State laws. 

 
The Service requests notification of the implementation of any conservation recommendations so 
we may be kept informed of actions minimizing or avoiding adverse effects or benefitting listed 
species or their habitats. 
 
 
 REINITIATION NOTICE 
 
This concludes formal consultation on the actions outlined in the request for formal consultation.  
As provided in 50 CFR 402.16, reinitiation of formal consultation is required where 
discretionary Federal agency involvement or control over the action has been retained (or is 
authorized by law) and if:  (1) the amount or extent of incidental take is exceeded; (2) new 
information reveals effects of the Corps’ action that may affect listed species or critical habitat in 
a manner or to an extent not considered in this opinion; (3) the Corps’ action is subsequently 
modified in a manner that causes an effect to the listed species or critical habitat not considered 
in this opinion; or (4) a new species is listed or critical habitat designated that may be affected by 
the action.  In instances where the amount or extent of incidental take is exceeded, the exemption 
issued pursuant to section 7(o)(2) will have lapsed and any further take would be a violation of 
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Appendix B.  Proposed project conservation lands. 

  



 

Appendix C.  Proposed stream crossings. 
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